






May 15 and August 31, 1976. The program was designed to define arid 
delineate subsurface mineralization on the Fumarole Creek geochemical anomaly 
and in the Main Showing area. A pole-dipole a r ray  Induced Polarization survey 
and a Max-Min II Electromagnetic survey were car r ied out over the two areas. 
Soil p ro f i le  sampling was used in the Fumarole Creek area to better define the 
characterist ics o f  the soil geochemical anomaly and i n  the Main Showing area, 
t rench ing was used to better expose known mineralization. The results o f  the 
geophysical surveys led to the locating of  two diamond d r i l l  hole sites, one i n  
each o f  the areas, and a total of 486 feet of  core was d r i l l ed .  

In the Fumarole Creek area a series o f  altered flows and pyroclastics 
were interesected. The section appeared intensely f ractured and carr ied moder- 
ate amounts o f  pyr t ie .  Economic mineralization was restr icted to a narrow zone 
of brecciated amygdaloidal andesite f low in which weak veins o f  quartz, sphaler- 
i te and  chalcopyri te were observed. I t  was concluded that the Fumarole Creek 
anomalies are  due, at least in par t  to widespread moderate accumulations of 
copper and zinc mineralization. The d r i l l i n g  i n  the Main Showing area encoun- 
tered a series of amygdaloidal andesitic flows enclosing a large altered, brecci- 
ated and  local ly si l ic i f ied zone. Th i s  altered zone carr ies sphalerite and 
chalcopyri te w i th  quartz in narrow veins. The mineralization encountered was 
not sufficient to represent ore  grades bu t  may represent a feeder in a volcano- 
genic system. 

The  program carr ied out on  the Fumarole Creek and Main Showing areas 
served to define the mode and tenor o f  mineralization that was o f  prime interest 
in the objectives of  the survey.  It was observed that an i r regu la r  altered zone 
in the volcanic section, which might possibly indicate a feeder system for  a 
massive sulphide deposit, carr ied sub-economic volumes of  mineralization bu t  
no indications of  the occurrence o f  a massive sulphide body o r  i t s  possible loca- 
t ion could be found. 

Geological mapping was car r ied out on the southern slopes o f  Mount 
McCuire in an effort to define potential economic mineralization in that area. A 
geologic map at a scale o f  one inch  to 400 feet was produced and a report  by 
Malcolm Mawer, who car r ied out th is  mapping, i s  enclosed w i th in  th is report.  
It 'was determined that some small shear-vein type mineralization car ry ing 
sphaleri te and chalcopyrite was found and zones of  si l ic i f icat ion and brecciation 
were observed. Important mineralization was not observed bu t  a detailed look 

at  cut  hand specimens is recommended to better define the occurrence of  altered 
zones in th is  and other areas of  the proper ty .  
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As  a result  o f  the f indings of the 1976 f ie ld  program on the Tan claims, 
it i s  recommended that the Tan option agreement be he ld  bu t  that no fu r ther  
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B. INTRODUCTION 

I. History 

One o f  the showings on the Tan proper ty  has been known since the 
ear ly  19601s, but, as far as is known, no work  had been performed on 
the proper ty  p r i o r  to 1972. The claims were staked by the present owners 
in the sp r i ng  o f  1972 after prospecting turned u p  several additional showings 
of zinc and copper mineralization. The owners ca r r ied  out minor s t r ipp ing  
and t rench ing on  the Main Showing and the Pyr i te  Showing in ear ly 1972. 

Cominco secured an  option on  the proper ty  and car r ied out geological 
mapping and soil and stream s i l t  geochemical sampling during the per iod 
August  to November, 1972. In 1973 Cominco car r ied  out an induced polarizat ion 
subvey and road construction du r i ng  Ju l y  to October. Cominco terminated the 
option agreement at  the end o f  1973. 

The owners approached Great Plains in the spr ing  o f  1974 w i t h  the 
proper ty  and it was felt that the proper ty  had considerable mer i t  as a 
volcanogenic type prospect. A n  option agreement was entered into in June, 1974. 

Du r i ng  the 1975 f ie ld season, Great Plains Development Company o f  
Canada, Ltd. car r ied out a program consist ing o f  diamond d r i l l i ng ,  soi l  and  
stream s i l t  sampling, geological mapping and an orientation electromagnetic 
survey.  

In 1976, Great Plains Development Company of  Canada, Ltd.  undertook 
a program consist ing of  geological mapping, soil p ro f i le  testing, trenching, 
l inecutt ing, induced polarization surveying,  electromagnetic surveying,  diamond 
drilling and road bu i ld ing  and c lear ing.  

2.  Ownership 

The  Tan claim group, consist ing o f  the TAN, AX, SO and DANE claims, 
are  owned by M. McClaren, OIBryne Road, R .R .  #3, Sardis, B r i t i sh  Columbia. 
C. Stapley, 23 Bel l  Acres Road, R.R. #3, Sardis, B r i t i sh  Columbia and 
W.;, A .  Bel l ,  975 Chi l l iwack Lake Road, R.R. #3, Sardis, B r i t i sh  Columbia. 

$ 1  

The  property was optioned in June, 1974 from the owners b y  Great 
Plains Development Company o f  Canada Ltd. 

The claim group consists o f  sixty-one contiguous claims, two fractional 
claims and one new claim consisting o f  n ine un i ts  for  a total of  seventy-two 
claims. The pert inent data on these claims i s  as f o l l ~ w ~ :  
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CLAIM RECORD NO. DUE DATE FOR ASSESSMENT 

T a n  1-14, 17-30 25284-25295, 
2752 1-27536 April 5, 1977 

Tan  31-38 27623-30 April 17, I977 
Tan 39-44 27742-47 May 9, 1977 
Tan  45-46 27748-49 May 18, 1977 
Tan  47-48 27792-93 May 29, 1977 
Tan  49, 50 27892-93 J u n e  20, 1977 
AX 1-6 28200-05 November 14, 1976 
SO 1-9 281 84-92 October 17, 1976 
DANE 1 (9 units)  April 25, 1977 

Assessment credit  will b e  applied for on all claims to put  them in good 
s tanding for  an  additional two y e a r s .  

3. Location 

T h e  Tan claim group is located in Southwestern British Columbia, 
on Tamihi Creek adjacent to the U .S. - Canada International Boundary 
a t  the coordinates of 49 degrees  01 minute latitude and  121 degrees ,  
47 minutes longitude. The  property is in N.T.S.  92-H-4 W and falls i 

within the  New Westminster Mining Division. Access is by a gravel  
logging road,  5 miles from the Chilliwack River road which is a paved 
road approximately 10 miles south from the  town of Chilliwack and the  
Trans-Canada Highway. Chilliwack is located 67 miles b y  road eas t  of I 
Vancouver ., 

4. Economic Considerations 

T h e  Tan property is within fifteen road miles of major highway and  
rail connections leading to Vancouver, which is 67 miles fu r the r  distant .  
T h e  proper ty  is within five m i l e s  of power l ines and  ample water  supplies  
can be  found on the property.  T h e  topography i s  rugged with elevations 
ranging from 1,000 feet to 4,800 feet on the  claim g r o u p .  A small par t  
of the  proper ty  has been logged a n d  the  remainder is heavily timbered u p  
to the  4,500 foot elevation where  alpine vegetation takes  o v e r .  T h e  pro- 
per ty  is in an  area  of moderately high annual  precipitation and  experiences 
a n  annual snow fall of approximately th ree  feet.  

5. Previous Exploration 

T h e  following is a summary of all exploration work  ca r r i ed  out on 
the  T a n  claim group prior  to 1976. 
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1972: Minor trenching b y  the owners. 
1972: Falconbridge - geological mapping and soil sampling p r i o r  

to making an option decision. 
1972: Cominco - soil and stream s i l t  sampling and geological 

mapping. 
1973: Cominco - induced polarization survey, road bu i ld ing  and 

drill site preparation. 
1975: Great Plains Development - geological mapping, geochemical 

surveys, electromagnetic survey, road bu i ld ing  and 
diamond d r i l l i ng .  

6. Objectives 

The  1976 f ield program o n  the Tan project was designed to test the 
p r i o r i t y  areas of  Fumarole Creek and the Main Showing for  economic massive 
sulphide mineralization and to define the potential fo r  s imi lar  mineralization on 
the southern slopes of Mount McGuire. To  achieve this, geological mapping, 
soil p ro f i le  studies, trenching, induced polarizat ion and electromagnetic sur-  
vey ing and diamond d r i l l i ng  were ut i l ized.  

A geological model, defined in the 1975 Tan  Yearend Report, was used 
as a premise for  the 1976 program. Th i s  model defined a series o f  altered, 
brecciated and si l ic i f ied tuffs which ca r r y  copper and zinc sulphides, v is ib le  
in the Main Showing and interpolated in the Fumarole Creek area, and related 
th is  mineral izat ion to a volcanogenic source. It was hoped that a massive sulphide 
body related to this system could be found b y  the methods described above. 

C. EXPLORATION AND DEVELOPMENT 

I. Geological Mapping: Mount McGuire 

The  fol lowing section i s  a report,  b y  M. Mawer, on the Mount McGuire 
mapping project.  The results o f  th is  mapping indicate zones o f  si l ic i f icat ion 1 

and brecciat ion similar to the Main Showing area, A reinterpretat ion as to the 
mode of occurrence of these altered zones was made by the author, p r imar i l y  
f rom the resul ts of the 1976 d r i l l i n g  program, after the fol lowing report  was 
wr i t ten.  Th i s  reinterpretation was possible due to the f resh exposure in drill I 

core o f  textures and relationships which had not prev ious ly  been observed. 
~ h i k  fact indicates that a more detailed took at  cut hand specimens and perhaps 
thin section wo rk  in other areas o f  the property,  inc lud ing the Mount McGuire 

I 
I 

area, would  be warranted i n  order  to better define these altered zones. In I 

reading the fol lowing report, it should be kept in mind  that the altered zones of 
s i l ic i f icat ion and brecciation may be much more i r r egu la r  than i s  observable in 
outcrop exposures, as was found in the Fumarole Creek area. 

I. (a] Introduction 

The lower reaches o f  Mount McGuire, no r t h  of Tamihi Creek were 
mapped at  a scale of  I inch = 400 feet w i t h  a v iew to locating and def in ing the 

extent o f  acid volcanics and any economically interest ing mineralization therein. 
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Mapping and prospecting were ca r r ied  out  between May 30th and June 
25th b y  four geologists, comprised at  different times o f  Malcolm Mawer, Col in 
Winter, Tom Bojczyszyn and Doug Cobd. An  effort was made to space t raverses 
at  less than 1,000 foot intervals w i t h  a v iew to achieving as complete g round  
coverage as possible i n  the time available. As no grid i s  present on t h i s  pa r t  
o f  the proper ty ,  topographic maps at I inch  = 400 feet w i t h  50 foot contour 
intervals were used as base maps, these being augmented by I inch = 4 mi le 
aerial photos. Regularly spaced north-south t rend ing streams and gul l ies 
wh ich  cut  the property provided reasonable controls. 

Overal l  outcrop exposure i s  less than lo%, although good exposures a re  
present on  c l i f fs  and in gul l ies. 

I. (b) Lithology 

The  l i thology in the mapped area ranges f rom dacites o f  the lower volcanic 
series (un i t  3) south o f  Tamihi Creek to  amygdaloidal andesites o f  the upper  
volcanic series (unit  12) nor th  o f  Tamihi Creek (see attached maps]. 

Uni t  3, outcropping p r imar i l y  to the south o f  Tamihi  Creek, i s  made 
up o f  light green to grey rhyodacite containing mi l t imetr ic  feldspar phenocysts, 
frequent quartz eyes and occasional calcareous blebs. It i s  general ly massive 
and g r e y  weathering. It has been proposed that t h i s  un i t  represents a hypabyssal 
s i l l  wh ich  intrudes tuffs and andesite flows of unit 4. A dyke  o f  th is composi- 
t ion and texture, three to s ix feet wide and t rend ing a t  15 degrees, was observed 
in the creek opposite Falls Creek on  the nor th  side o f  Tamihi  Creek. 

Nor th  of Tamihi Creek, the lowest outcropping unit i s  unit 4. Th i s  i s  a I 

da rk  grey,  fine-grained, poor ly laminated rock o f  intermediate composition con- 
ta in ing numerous cogenetic centimetric lap i l l i .  Subsequent to i t s  deposition, 
the rock  was fractured and s i l ic i f ied and it present ly contains numerous randomly 
oriented whi te quartz veinlets. 

Above th is i s  a 150 foot covered vert ical  in terva l  which i s  superceded by 
a 5 foot band o f  l igh t  g rey  poor ly banded chert,  probably  a s i l ic i f ied ash fa l l  
tuff, over la in  by fine-grained acid ash fal l  tuffs and acid volcanic breccia. These 
are inc luded as par t  o f  un i t  4. The  tuf fs are  hard,  l i gh t  green-grey rocks and 
containing numerous small cherty fragments. They a re  d i rec t l y  over la in  by a 
hard, light g rey  to p ink  acidic l i th ic  tuff band 20 feet th i ck  containing interbeds 
o f  intermediate tuff. The l i th ic  tuff i s  comprised o f  rounded var icolored centi- 
metr ic fragments o f  chert, quartz and dacite in a f ine-grained dacitic mat r i x  
whi le  the interbeds are soft, f ine-grained, g rey  rocks containing rounded 
cogenetic fragments up to 3 mil l imeters in size. 

Calcarenite and limestone o f  un i t  8 unconformably over l ies unit 4 w i t h  no 
evidence o f  fault ing at the single location where the contact was observed. The  

carbonate unit contains a fus i l in id  belonging to the genus Parafusulina which 
was dated b y  D r .  W .  R. Danner o f  the Un i i ve rs i t y  o f  B r i t i sh  Columbia as be ing 

of middle Permian age. The l i v i n g  environment of th is  genus was shallow water 

I 
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(less than 100 feet) and subtropical climate. Lithological ly, as observed on the 
West Hal f  map sheet nor th  of  Tamihi Creek, the un i t  grades from a f ine to medium 
grained, th i ck  bedded, recrystal l ized limestone to the west; to a l ight  grey,  
fine-grained, medium bedded calcarenite to the east. The  carbonate does not 
outcrop nor th  of  Tamihi Creek on  the East Hal f  map sheet. The  lateral var iat ion 
in the unit implies shallowing to the east p r i o r  to deformation. 

Over l y ing  the carbonate un i t  i s  a thick, repet i t ive sequence o f  uni ts 9 
and II. Uni t  9 i s  a soft (hard when s i l ic i f ied) red, o r  r ed  and green mottled 
unit made u p  of  andesite flows and volcanic breccias. While generally massive, 
i t  i s  f requent ly extensively sheared and i s  the least competent unit in the upper 
series. 

Feldspars, where visible, appear somewhat saussuri t ized in the western 
pa r t  o f  the mapped area. Mi l l imetr ic  calcite and chlor i te f i l led  amygdules are  
common as wel l  as euhedral m i l l  imetr ic chlor i te pseudomorphs after hornblende. 
Epidote i s  local ly present as thin veinlets. 

The  breccias characterist ical ly consist o f  pu rp le  fragments set in a 
green, fine-grained chlor i t ic  matr ix ,  whi le  the flows a re  characterist ical ly da rk  
r e d  o r  r ed  and green mottled, often w i t h  t h i n  red  hematite veinlets out l in ing 
large rounded fragments. 

Rocks of  this unit are commonly extensively f ractured and jointed w i t h  
infrequent whi te quartz veinlets to 3 mil l imeters where si l ic i f icat ion has occurred.  
These rocks have been shown to be subaqueous pyroclast ic flows formed b y  
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The intermediate tuffs a re  v e r y  fine grained to medium grained soft 
(unless s i l ic i f ied) rocks consisting essentially o f  plagioclase and chlor i t ized 
hornblende. Occasional curved chlor i t ic  fragments are  present which may 
represent dev i t r i f ied  glass shards. In addition, i r regu la r  chlor i te clots and  
pseudomorphs after hornblende, scattered quartz eyes, quartz and/or calci te 
b lebs and thin hematite veinlets a re  present. Color varies from dark  green 
to medium green-grey. 

The  l i th ic  tuffs comprise mi l l imetr ic  to centimetric angular cher ty  
and andesitic fragments set in a f ine to medium grained g rey  matr ix  o f  in ter -  
mediate composition. 

The  top unit  of  the upper series volcanics i s  unit 12 which i s  comprised 
o f  green, aphanitic to medium grained andesite flows that almost invar iab ly  
contain calcite and/or chlor i te f i l led  amygdules. These amygdules a r e  f requent ly 
stretched out  i n  the direct ion o f  apparent f low and occasionally exceed 2 mi l l i -  
meters in length. Quartz eyes are not uncommon and the rock i s  often f rac tured 
and f i l led  w i t h  white ruggy  quartz veinlets up to 5 centimenters wide.  Hematite 
and speculari te grains a re  common and  the rock  may be lightly py r i t i zed .  

I. (c) Metamorphism 

The  Chi l l iwack Group has been involved in at least two episodes o f  
deformation. The rocks belong to the lowest pa r t  o f  the greenschist facies. 
Feldspars in volcanic rocks a re  saussurit ized, chlor i te i s  ubiqui tous and 
pumpel ly i te i s  present local ly. Some feldspars in the dacite tuffs are  al tered 
to fine grained lawsonite, a mineral that characterizes the glaucophane schist  
facies (blueschist metamorphism]. It has not been possible to relate th is  
metamorphism to any per iod o f  deformation and it i s  suggested that t h i s  meta- 
morphism i s  related to a short l i ved  event such as rap id  bur ia l  in a low 
geothermal environment followed b y  rap id  up l i f t  o r  b y  h i g h  pore pressures 
d u r i n g  over thrust ing . 

I. (d) Structural Geology 

Regional deformation of  the Chi l l iwack Group took place p r ima r i l y  during 
Mid-Cretaceous time. Paleozoic and Mesozoic rocks were in t ia l l y  deformed into 
northeast t rend ing folds. As deformation continued, the northeast t rend ing  folds 
become overturned to the northwest, thrust ing took place, and the Liumchen 
Nappe and the Mount McGuire Nappe were formed. Rocks o f  the McGuire Nappe 

were in i t i a l l y  thrust  over the Liumchen Nappe and became a recumbent ant ic l ine 
whose lower l imb was part ly  removed by thrust  faul t ing.  With cont inuing defor- 

mation, the greater competancy o f  the th i ck  volcanic sequence of the Liumchen 
Nappe resulted i n  th is under ly ing Nappe being removed relat ively fur ther  result- 
i n g  in a d rag  fold (see diagram).  

Minor structures indicative o f  the regional st ructural  impr in t  are  most 
notably v is ib le  i n  the nor th  and northwest end  of the proper ty .  





Nor th  o f  Tamih i  Creek, the s t ruc ture  i s  more complex than had  been 
~ r e v i o u s l v  indicated. It i s  character ized by northeast t rend ing  major and minor  
d r a g  folds and numerous no r th  to  northeast t rend ing  shear zones. 

T h e  repeti t ions o f  l i thologic sequence observed in the  mapped area a re  
the resu l t  e i ther  o f  a repet i t ive ser ies o f  valcanic events o r  o f  imbr icate 
th rus t i ng  para l le l  to the major th rus t  in the val ley o f  Tamih i  Creek. Based on 
the close s imi la r i ty  between consecutive series in the repet i t i ve  sequence, and 
o n  the l a rge  number o f  shears observed, pa r t i cu la r l y  w i t h i n  unit 9, the lat ter  
p robab i l i t y  i s  p re fe r red  by the author .  

Str ikes '  of- the rocks a re  var iab le  f rom northeast to nor thwest  and back 
to northeast across the map area ref lect ing the fo ld ing.  D ips  v a r y  f rom shallow 
to local ly  steep, general ly  to the northeast o r  nor thwest .  One h i g h  t raverse 
o n  the East Half  map sheet encountered shal low to steep souther ly  d i p s  ra i s ing  
the poss ib i l i t y  o f  an ear l ie r  phase o f  fo ld ing  than the  n o r t h  to  nor theaster ly  
t rend ing  folds observed elsewhere. 

I (e) Al terat ion 

Al terat ion observed in the  mapped area i s  of the fo l lowing types: 

(a) Si l i f ic icat ion 

Pervasive s i l ic i f icat ion i s  present, pa r t i cu la r l y  w i t h i n  the  ash 
fail tuffs of u n i t  II and va r ies  in intensi ty  up to complete s i l ic i f icat ion 
and replacement of the tuffs such that the  tu f fs  appear cher ty .  T h e  
extensively s i l i c i f ied  rocks  a re  f requent ly  f rac tured and  f i l l ed  w i t h  
thin black veinlets, general ly  less than 5 mi l l imeters w ide  o f  quar tz  
plus, probably,  some organic material .  In some cases, th i s  'b lack  
quar tz '  forms i r r e g u l a r  patches in the che r t  breccia as we l l  as f rac ture  
f i l l i ngs .  Si l ic i f icat ion o f  the  tu f fs  may have occu r red  during t h e i r  
deposition, resu l t ing  in the i r  select ive replacement, o r  as a consequence 
o f  s i l i c ic  f lu ids  percolat ing th rough  the numerous shear zones present  
in the area. 

V a r y i n g  intensit ies o f  s i l ic i f icat ion also often affect the r e d  
" / 

andesites o f  unit 9 and the ash fa l l  tuffs o f  unit 4. 

(b)  Chlor i t izat ion 

Chlor i t izat ion o f  mafic minerals, l i t h i c  fragments, and poss ib ly  
o f  glass shards, i s  widespread in the intermediate tuffs of unit II. 
Euhedral and b roken  ch lor i te  pseudomorphs after hornblende a re  often 
found, both in the tuffs and in the  o v e r l y i n g  andesites o f  unit 12, in 
addi t ion to i r r e g u l a r  ch lor i te  c lots.  Ch lor i te  and/or  calcite f i l led  

amygdules a r e  also common in un i t s  9 and 12. 
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(c) Pyri t izat ion 

Pyr i te i s  l imited to the southeastern hal f  of the map area w i t h i n  
unit II and, to a lesser extent, w i th in  unit 12. The  py r i t e  occurs as 
fine disseminations and as fracture f i l l i ngs  w i t h  quartz in s i l ic i f ied 
tuffs. In one location where the rocks have oxid ized to a rus ty  color, 
the disseminated py r i te  local ly constitutes 20% of the voiurne of the 
rock (TBI - TB6) but  general ly accounts for  on ly  one o r  two percent. 

(d) Sulphide Mineralization 

Sulphide mineralization appeared to be l imi ted to uni ts li and 
12 in the southeastern par t  of the mapped area and was determined to 
be general ly o f  ve r y  weak intensity. Pyr i te  was the on ly  sulphide 
observed in any significant concentration. While the py r i t e  i s  general ly 
v e r y  minor (4 0.1% b y  volume) , i n  several localit ies (see below] , f ive 
percent py r i te  b y  volume was observed in rusty ,  sometimes spongy 
and crumbly  rock consist ing o f  sil ica, tuffaceous fragments and py r i te .  

The  most interesting showing located du r f ng  t h i s  mapping program 
was discovered in a creek bed approximately 900 feet above Tamihi Creek at 
an elevation o f  2,200 feet and opposite Falls Creek. T h i s  showing consists o f  
a shear zone t rending approximately 15 degrees, wh ich  i s  traceable for  about 
400 feet horizontal ly. Two minor occurrences o f  chalcopyri te, sphaleri te and 
p y r i t e  in narrow quartz veins paral le l ing the shear d i rect ion were observed. 

I 
One o f  these veins could be traced over s ix  feet. The  host rock appears to 
b e  a sil iceous breccia locally containing zones o f  the b lack quartz alteration. 
The  zone car r ies  less than one percent disseminated py r i t e .  Sample DC-I from 
th is  zone re turned values o f  2160 ppm copper, greater than 4000 ppm zinc and 
5.2 ppm s i l ve r .  

i 
Above th is zone, in the same creek, and at  a n  elevation o f  approxi-  

mately 2,750 feet, a large bluff  outcrop shows a gossanous surface o f  about 

I 
I 
I 

f i f ty  feet by s ix  feet. The outcrop appears to be re la t ive ly  unaltered green 
I 

I 

amygdaloidal f low material and contains general ly less than one percent pyr i te,  
I 

a l though local accumulations may reach two o r  three percent.  No economic 

sulphides were observed. 

A t  the 2,870 foot elevation in th is  same creek, a large outcrop appears 

-- -- -- to - show -- a continuation of  the above gossan. Pyr i te  occurs as disseminations 
and local ly as narrow veinlets and the rock shows considerable leaching making 
an interpretat ion o f  the rock type d i f f icu l t .  A considerable amount o f  the 

gossanous effect o f  the outcrop i s  due to i ron - r i ch  groundwater coming out o f  
joints and fractures and coating the outcrop surface. The  rock appears to be 
feldspathic but locally, si l ic ic, cherty specimens were noted. It was not possible 

to d iscern the relationshfps involved in the occurrence o f  th is  material. Again, 



observed at  a point approximately 2,000 feet east o f  the above described 
gu l l y .  T h i s  weak sulphide mineralization occurs in a zone which extends 
for  a s t r i ke  length o f  about f i f ty  feet and the greatest py r i t e  concentrations are  
in the ten feet below the chert  breccia contact. 

The  lack of  continuity, low concentrations, and small areal extent o f  
the sulphide mineralization encountered in these showings indicates a low 
potential fo r  economic sulphide mineralization . However, in view o f  the 
possible similar i t ies of  these showings to those at the Main Showing, fu r the r  
w in ter  w o r k  in the form o f  rock slabbing and thin-sectioning should b e  ca r r i ed  . 
out  to increase our  understanding of  the area. 

I. (f) Geocheml s t ry  

i . Soil Geochemistry Follow-up 

A n  attempt was made to evaluate anomalies indicated b y  soi l  
sampling car r ied out in previous years by Cominco. On the n o r t h  

side of Tamihi  Creek, the largest combined copper-zinc anomaly was 
found to coincide w i th  a weak sphalerite-chalcopyrite showing 
(described above - sample DG I).  

South o f  Tamihi Creek, the ve ry  l imited outcrop exposure 
(less than 5%) minimized the effectiveness of  geological follow-up and  

no sulphide mineralization was observed to account for  the anomalies. 

- ii . Rock Geochemistry 

The  fol lowing samples were subjected to geochemical analysis. 

DG I T h i s  sample, re turn ing values o f  2160 pprn copper, greater than 
4000 pprn zinc and 5.2 pprn s i lver ,  i s  from a sphalente, chalco- 
py r i te  showing in a sil iceous shear zone. It coincides w i t h  the 

largest copper-zinc anomaly nor th  o f  Tamihi Creek. 

DG 4 T h i s  sample, re turn ing values o f  521 pprn copper, greater than 
'' 14000 pprn zinc and 0.5 pprn s i lver  i s  taken f rom a small sphal- 

erite-chalcopyrite showing 300 feet h igher in the same gully and  
i s  related to the same shear zone as DG I. 

T B  I, TB 5 These samples, containing about f i ve  percent py r i t e  but no 
v is ib le  copper o r  zinc mineralization, were obtained f rom 
pyr i t ized,  s i l ic i f ied tuf f  o f  unit I I under ly ing sil iceous breccia. 

They returned values o f  14 pprn copper, 39 pprn zinc and 1600 
pprn copper, 77 pprn zinc, respectively. 

-- -- - - - - -- -- - . - -- - 

II. 

Weak sulphide mineralization consist ing o f  up to 2% py r i t e  w i t h  less 
than 0.1% chalcopyri te in si l ic i f ied tuffs under ly ing bar ren cher ty  rock was 
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76M51 This  sample, re tu rn ing  values of 20 pprn copper, 6 pprn lead 
43 pprn zinc and 0.8 pprn s i lver ,  was taken from chert  breccia 
of  un i t  11. No sulphide mineralization was observed, but the 
sample may be indicat ive o f  background metal values. 

76M74 This  sample, re tu rn ing  values o f  76 pprn copper and 50 pprn 
zinc was taken from the rhyodacite s i l l  south of Tamihi Creek.  
Very  minor malachite was v is ib le.  

76M86,76M87 These samples, re tu rn ing  values o f  2710 pprn copper, 43 pprn 
zinc and < 4000 ppm copper, 70 pprn zinc, were taken f rom a 
calcite-malachite-chalcopyrite pod in shattered andesite of  unit 
12 at 3760 feet on the no r t h  side of  Tamihi  Creek. The  pod  
was no more than f ive  feet in diameter and i s  considered t o  have 
no economic significance. 

I. (g) Conclusions 

I. The mapping and prospecting effected on the no r t h  and 
south sides of Tamihi Creek seem to conf i rm the results of the so i l  
geochemistry previously undertaken here in that on ly  a few minor  
occurrences of sulphides other than py r i t e  were observed, and a l l  o f  
these were of low grade and small extent. 

2. No significant sulphide mineral izat ion was uncovered 
associated wi th  the rhyodacite s i l l  south o f  Tamihi  Creek. 

3. The potential fo r  f inding an  economic sulphide o re  body  
on the north side of Tamihi Creek appears to be low, wh i le  o n  the 
south side, poor outcrop exposure makes evaluation of  soil geochem- 
i s t r y  impractical without the a id  of geophysics o r  drilling. The  weak 
copper-zinc mineralization encountered wh i le  d r i l l i n g  the rhyodacite 
s i l l  at the southeast corner o f  the proper ty  in 1975 does not jus t i fy  
fu r the r  d r i l l i ng .  

2. Linecutt ing 

From June I to June 7 four men were employed to compass, cu t  a n d  
chain 15.7 miles of  l ines and base l ines compris ing the Fumarole Creek and  
Main Showing g r ids .  The lines were marked by pickets at 100 foot in tervats  
us ing  a topofil chain as a measuring device. The l ines were spaced 200 feet 
apart  and twenty-eight l ines were cut  on the Fumarole g r i d  and four l ines on  
the Main Show g r i d .  In addit ion to this, base l ines were cut  on both g r i d s  
and o n  the Fumarole grid, a t ie l ine was pu t  in at  14W between lines 0 and 
405, and at 20W between lines 40s and 56s. The  l ines on the Fumarole grid 
were put  in at a bearing o f  275 degrees and the Main Showing g r i d  fines a re  
oriented at 185 degrees. 
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From June  21 to June 29 a blaster and a helper were employed to 1 

blast trenches in the Main Showing a rea .  Four trenches were blasted to I 

better expose the known mineralization of the Main Showing. Diagram I 
shows the locations of the trenches with respect to the gr id  and logging 
road. Trench  C did not blast well and was never successfully completed, 
Diagrams 2 and 3 show the sample locations and lengths for trenches A 
and .D. Hand speciment locations a r e  shown on Diagram I .  An outcrop 
located approximately fifty feet west of Line 2E  + 00 was also blasted in order  I 

to gain better exposure of the mineralization. Approximately 65 feet of 
trenching was carr ied out and all the trenches were filled in during subse- 1 
quent road building by a local logging company. I 

! 
Sampling and  mapping of the trenches gave an  idea of the tenor of I 

1 
the mineralization and when combined with the data received from the drill i 
hole 76-2, a good idea of the geological environment was achieved. I 

The  geologic section exposed b y  trenching was initially interpreted 
as a series of brecciated altered and silicified tuffs. It seems apparent now 
that these "tuffs" were originally flow material which were brecciated, miner- 
alized and  silicified and then deformed by  regional tectonic forces. I 

I 

The  "mineralized horizon" can b e  generally defined a s  a zone of I 

brecciation, sil icification and hydrothermal alteration carrying sub-economic 1 
I 
i mineralization in the form of chalcopyrite and  sphalerite in quartz veins. i 

The precise stratigraphic location of this  l'horizonll is unknown due to the 
apparent  irregulari ty of the altered zone although it can be placed high in the 

, 

known section of the property and it correlates approximately with the contact 
a rea  between the lithic water lain tuffs and  upper  se r ies  amygdaloidal andesite 
flows. A more detailed description of the  geology and mineralization observed 
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I 

TABLE I 

T rench  Sample No. Sample In terva l  Copper - Zinc 

A 76-G-I l - 1.0 feet 0.07% 0.47% 
A 7 6 4 -  12 1.0 feet 0.01 0.01 
A ,76-G-13 2.0 feet 0.01 0.01 I 

A 764-14 0.5 feet 0.02 0.01 I 
I 

76-G- 15 1.98 4.26 D g r a b  I 

D 76-G- 16 g r a b  0.01 0.02 
D 76-G-17 4.0 feet 0.01 0.04 
D 76-G- 18 2.0 feet 0.01 0.05 
D 764-19 4.0 feet 0.01 0.02 I 

D 76-G-20 0.5 feet 22 ppm 164 ppm i 

D 76-C-21 2.0 feet 3 0 248 
76-G-22 1.0 feet 5 8 189 

1 
D i 
D 76-G-23 1.0 feet 100 305 
D 76-G-24 4.0 feet 5 1 400 1 

4. Soil Prof i le Test ing - Fumerole Creek Area i 
Twenty-eight  soil prof i les were dug a n d  sampled o n  l ines 32S, 36S, 

38S, 40S, 42s and 44s. The  prof i le  p i t s  were  from th ree  to f i ve  feet in 
ver t ica l  depth and samples were general ly  taken a t  one foot in terva ls  from 
the top o f  the B horizon. Table 2 l is ts  the samples, the i r  location, depth 
and corresponding copper and zinc values. It can b e  seen that w i t h  the 
exception o f  one sample, on l ine 42S, a l l  the p ro f i l e  resu l ts  for  both copper 
and  z inc e i ther  increase w i t h  depth o r  remain re la t i ve ly  stable w i t h  depth. 

-- The  sample at  station 5W on l ine 42s shows decreasing zinc values and 
s l i gh t l y  increasing copper values w i t h  depth.  The  so i l  p ro f i le  survey 
confirms thz t  the soil geochemical anomaly o n  the Fumarole Creek grid re- 
lates to subcropping rock  and that movement o f  the anomaly, e i ther down- 
slope o r  down-val ley, i s  minimal. 

I 
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TABLE 2 - continued 

Copper Zinc 
Line Station - Sample No. Depth From Surface (ppm) (ppm) 

40s 1 OW 76-G- 1 57 0.5 feet 41 194 
40s 1 OW 76-G-158 1.5 feet 38 164 
40s 1 OW 76-G- 159 2.5 feet 42 206 
40s 1 OW 764-160  , 3.5 feet 82 400 
40s 1 OW 76-G-161 4.5 feet 86 31 7 

'42s 2W 76-8-233 0.5 feet 154 880 
42s 2W 76-B-234 1.5 feet 136 920 
42s 2W 76-8-235 2.5 feet 128 880 
42s 2W 7643-236 3.5 feet 134 960 

42s 5 + 25W 76-B-224 0.5 feet 3 3' 1720 
425 5 + 25W 76-B-225 1.5 feet 175 720 
42s 5 + 25W 76-8-226 2.5 feet 175 700 

44s 2 + 60E 76-B-240 0.5 feet 84 344 
44s 2 + 60E 76-B-241 1.5 feet 92 400 
44s 2 + 60E 76-B-242 2.5 feet 163 ' 580 I 

I 

44s 2 + 60E 76-8-243 3.5 feet 165 560 

44s B . L .  76-B-237 0.5 feet 66 375 
44s B.L. 76-B-238 1.5 feet 128 9 60 
44s B.L. 76-B-239 2.5 feet 116 72 0 

44s 2W 7 6 4 - 1  32 0.5 feet 124 400 I I 

44s 2W 76-C- 133 1.5 feet 7 4 275 
44s 2W 76-G- 1 34 2.5 feet 54 

I 
169 

44s 2W 76-G-135 3.5 feet 98 392 I 
44s 2W 76-G-136 4.5 feet 131 500 1 
44s 4W 76-G- 1 37 1.0 feet 33 ' 115 ' 

I 
44s 4W 7 6 4 - 1  38 2.0 feet 3 8 21 8 1 

I 
44s 4W 76-(2-139 3.0 feet 80 184 
44s ' 4W 76-G-140 4.0 feet 8 4 179 
44s 4W 76-6- 141 5.0 feet 118 169 

44s 6W 7 6 4 - 1  42 1 .0 feet 4 6 123 
44s 6W 7 6 4 - 1  43 2.0 feet 5 0 160 
44s 6W 76-G- 144 3.0 feet 122 392 
44s 6W 76-G- 1 45 4.0 feet 333 1120 
44s . 6W 76-G- 1 46 5.0 feet 355 11 60 

I 
I 



~ i n e  Station - 

TABLE 2 - continued 

Sample No. Depth From Surface 

445 8W 76-G- 147 0 .5  feet 68 285 
44s 8W 76-G- 148 1 .5  feet 82 275 
44s 8W 7 6-G- 1 49 2.5  feet 88 285 
44s 8W 76-G-150 3.5 feet 100 21 1 
44s 8W 76-G- 1 51 4.5 feet 9 0 233 

44s 1OW 76-G- 1 52 1 . 5 feet 41 255 
44s 1 OW 7 6 4 - 1  53 2 .5  feet 62 392 
44s 1 OW 7643-1 54 3 .5  feet 118 580 
44s 1 OW 76-G-155 4.5 feet 126 640 
44s 1 OW 76-G-156 5.0 feet 108 500 

5 .  Geophysical Surveys . 

(a) Induced Polarization Survey 

A n  induced polarization survey us ing a pole-dipole array w i t h  a 
Scintrex was carr ied out by John Lloyd, contracting geophysicist, o f  
Vancouver. Approximately 5.1 l ine miles were surveyed on the Fumar- 
ole Creek g r i d  and 0.74 l ine miles on  the Main Showing gr id .  The  
survey was carr ied out from June 7 to June 25 wi th  a crew o f  s i x  
men. The survey was used to attempt to delineate mineralization in 
the area o f  a large soil geochemical anomaly. The survey outl ined 
two target areas on the Fumarole grid and one on the Main Showing 
grid, although r,o indications of massive sulphide mineralization were 
found. Two drill sites were located on the basis of this survey. 
The details and results o f  the survey are  outl ined in a report by f o h n  
L loyd which i s  included in Appendix i l l .  

(b) Electromagnetic Survey 

John Betz o f  Toronto was contracted to ca r ry  out a Max-Min II 
electromagnetic survey on the Tan proper ty .  Approximately 5.2 l ine 
miles on the Fumarole grid and 0.59 l ine miles on the Main Showing 
g r i d  were carr ied out by a four-man crew. The survey began on 
June 24 and was completed on  J u l y  13, 1976. The survey indicated 
serveral  long narrow bands of poorly conductive subsurface material 
in both areas but  failed to outline any zones g i v ing  a characteristic 
massive sulphide response. The results of  the Max-Min I1 survey 

a were vague and were only  generally used to determine d r i l l  targets. 
Ful l  details and results of the electromagnetic survey are given in a 
repor t  b y  J. E. Betz included in Appendix Ill of th is report. . 



Tonto D r i l l i n g  of Vancouver was contracted to dril l two holes f o r  a 
total o f  486 feet. A BBS-I w i re l i ne  dril l was employed and the  drilling 
commenced o n  J u l y  I4 and was completed o n  J u l y  31, 1976. 

Diamond dril l hole 76-1 was co l la red o n  l i ne  3 3 s  + IIW on the 
Fumarole grid to test an induced polar izat ion anomaly as we l l  as the soi l  
geochemical anomaly. A proposed depth  o f  700 feet was not  reached due  t o  
b a d  c a v i n g  problems and the hole, d r i l l e d  w i t h  BQ core, was stopped a t  
248 feet. T h e  hole was d r i l l e d  para l le l  to  t h e  grid l i ne  w i t h  a bear ing  o f  
95 degrees and a dip of minus 80 degrees southeast. T h e  hole h i t  bed rock  
at  35 feet and  cut  th rough a sect ion consist ing o f  amygdaloidal andesite f low, 
s i l iceous fragmentals and a l tered zones o f  presumably volcanic material .  
Copper and  z inc mineral izat ion was encountered a t  Ill feet. A one foot sec- 
t i on  of brecciated amygdaloidal andesite f low, healed by black, thin q u a r t z  
veins, c a r r i e s  minor  amounts o f  cha lcopyr i te  and sphaler i te .  

A l te ra t ion  in th is  section consists o f  s i l ic i f icat ion,  i nc lud ing  quar t z  
ve in ing  a n d  pervas ive  s i l i c ic  alteration; the a l terat ion o f  fe ldspars by 
kao l in i t i za t ion  and saussurit ization; and  m ino r  talc a l terat ion a long f rac tu re  
planes. 

T h e  section i s  h igh l y  f rac tured w i t h  f rac ture  planes v a r y i n g  in 
or ientat ion b u t  w i t h  a predominant f racture angle o f  80 degrees t o  90 degrees 
f rom the core  wal l  (near hor izonta l ] .  Brecciat ion was observed th roughout  
the hole but was found to be res t r ic ted  to shor t  sections and i s  commonly 
associated w i t h  s i l ic i f icat ion . 

Pyr i t i za t ion  i s  general ly  weak above 80 feet and  i s  consistent ly 
moderate below th is  level, w i t h  0.5 to  2.0% p y r i t e  b e i n g  found as dissemin- 
at ions and, local ly,  as na r row vein lets.  T h e  "mineral ized hor izon"  o r  "a l te red 
zone" tha t  conf ines the Main Showing mineral izat ion, was observed at  73 to  74 
feet; 81 to 110 feet and 229 to 248 feet. T h e  b lack  quar tz  ve in ing ,  w h i c h  i s  
most character is t ic  o f  th is  a l tered zone, was found to occur  throughout  t h e  hole 
w i t h  the exception o f  the amygdaloidal andesite at the top of the section. A 
co re  sample taken at 111.5 feet ove r  fou r  inches re tu rned  an assay of 0.5% 
zih'c and  0.17% copper. A l l  o ther  samples in hole 76-1 re tu rned  low assays. 
Sample assays and a more detai led descr ip t ion  o f  the l i thologies can b e  
found in the drill logs in Append ix  II and I ,  respect ive ly .  

Diamond drill hole 76-2 was co l lo red 25 feet east of L4E + I + 75s on 
the  Main Showing grid. The  hole was located near the  cent re  o f  an i nduced  
po lar iza t ion  chargeabi l i ty  anomaly and d i r e c t l y  above t h e  Main  Showing.  Hole 

76-2 was d r i l l e d  verticall,y to 233 feet w h i c h  was shor t  of the  proposed 300 
foot length  and NQ core  was recovered.  I t  i s  fe l t  that the hole successful ly 

accounts f o r  the induced polar izat ion anomaly. 

- 
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Hole 76-2 cuts a section of amygdaloidal andesite flow which encloses 
a zone o f  altered, locally si l ic i f ied and brecciated material noted as the min- 
eral ized horizon. From the top of the hole, altered f low material can b e  seen 
to grade into the altered zone where p r imary  textures are non-existent. This 
gradation o r  transit ion zone involves an increase in the black quartz ve in  
alterat ion f rom one o r  two pervading veins per  foot to a continuous section of 
b lack quartz-feldspar-calcite material wh ich constitutes the altered o r  mineral-  
ized hor izon and this transit ion can be observed in the section from f i ve  to 
forty-seven feet. From forty-seven to fifty-seven feet, a zone o f  grey,  f i ne  
grained quartz-feldspar r i c h  rock was observed. From fifty-seven to  I22 feet, 
the "core" o f  the 'mineralized horizon' o r  'al tered zone' was crossed. T h i s  ' 

zone consists of a fragmental w i th  b lack angular  2 mm to  5 mm b lack fragments 
and 2 mm to 2 cm grey  siliceous fragments wh ich  are cut  by black vein lets.  
These fragments are set in a fine grained matr ix  which appears to consist o f  
quar tz  and feldspar. Quartz-calcite veinlets cut  the core at angles between 
30 degrees and 50 degrees at a frequency of two pe r  foot from 90 feet. T h i s  
section contains approximately I% py r i t e  as coarse to fine, subhedral to 
anhedral gra ins  in the matr ix  in the form o f  nar row veins and accumulations 
associated w i t h  quartz and quartz-calcite. T h i s  altered, brecciated section 
appears to be more siliceous from 110 feet and the l ight  g rey  sil iceous fragments 
predominate. Chalcopyrite, sphalerite and py r i t e  w i t h  quartz and calcite occur 
as nar row veins at 59, 104, 108, 118, 121 and 122 feet. Chlor i t ic  sl ickensides 
at  45 degrees to the core wall  were noted throughout th i s  section. 

From 122 to 139 feet a t ransi t ion zone between the altered zone and the 
amygdaloidal andesite flow was cut .  T h i s  zone equates to the zone descr ibed 
at  the top o f  th is hole and these two zones describe an alteration aureole above 
and below the altered horizon. Th i s  zone i s  best descr ibed as an al ternat ing 
sequence o f  altered flow, cut b y  black ve in ing and black mottled alterat ion and 
sil iceous, local ly brecciated, g rey  to black altered material wh ich i s  presumed 
to be, in part, altered flow and, in part,  in t ruded sil iceous material.  The  
quartz-calcite veinlets prevai l  through th is  section as they did in the latter 
pa r t  of the mineralized horizon. Chlori te f i l led  amygdules are  present in the 

t ransi t ion zone but are not pro l i f i c  in their  abundance. 

Below the transit ion zone, to the bottom o f  the hole, l ies an amygda- 
loidal andesite flow. It i s  locally brecciated and cut  by black quartz ve in ing.  
Quartz-calcite veins amount to three o r  four per  foot, A brecciated and 

s i l i c i f ied zone occurs at 219 to 225 feet and contains a s i x  inch  quartz-calcite- 
chaIcopyrite-sphalerite-pyrite vein.  The f low contains trace to  minor amounts 
of py r i t e  and i s  characterized b y  two to f ive mil l imeter chlor i te fi l led, [ ra re ly  

w i t h  a calcite core) amygdules set in a f ine to medium grained feldspathic 
matr ix .  Minor epidote was noted i n  a quartz-calcite ve in .  

I 



o f  0.01 to 0.43 percent copper and 0.02 to 7 .68 percent  zinc. 

A more detailed account of the core  and assays pe r ta in ing  to it can  
- 

be  found in the core logs and assays in Appendices I and 11. 

D. GEOLOGY 

1. Discussion o f  Results: Mineral ized Hor izon 

T h e  southeast facing slope o f  Fumarole Creek, in the area o f  t he  soi l  
geochemical anomaly, i s  plagued w i t h  a lack o f  ou tc rop exposure.  Geological 
in te rpre ta t ion  has, therefore, been l imi ted to in terpolat ion across the  area o f  
the geochemical anomaly. Diamond dril l hole 76-1 was co l la red a t  stat ion IIW 
o n  l i ne  3 8 s  o n  the Fumarole grid to test  in induced polar izat ion and soi l  
geochemical anomaly, and  th is  hole added s igni f icant  geological data to t h i s  
p rev ious l y  geological ly unknown area. 

T h e  Fumarole area was thought  to  be  under la in  by a ser ies o f  a l t e red  
and s i l i c i f i ed  tuffs w i t h  shallow d i p s  in to  the hill, ove r la in  by an amygdalo idal  
andesite f low.  Hole 76-1 shows that the section consists o f  a greater  v a r i e t y  o f  
f lows and  fragmentals than was expected. More important ly ,  what  has been 
cal led the cherty ,  brecciated tuff, o r  s i l i c i f i ed  tuff, now appears t o  be  a n  
a l te red and  s i l i c i f ied  zone wh ich  i s  d is t ingu ishab le  as a mapable unit but i s  no t  
necessar i ly  a n  a l tered tuff. In hole 76-2, in the  Main Showing area, the a i te red 
zone i s  enclosed w i th in  a series o f  amygdaloidal f lows w h i c h  a r e  ove r la in  by 
l i t h i c  tuffs. Hole 76-1 shows a greater  va r ie t y  o f  l i tho logies but the s t y le  o f  
the  a l te red zone i s  the same as a t  the  Main Showing.  T h e  geological data 
acqu i red b y  diamond drilling has shown that  the  atterat ion by invad ing  
s i l iceous f l u ids  w h i c h  ca r r i ed  v a r y i n g  amounts o f  copper and  z inc  minera l  iza- 
t i on  has not  been restr ic ted to a pa r t i cu la r  set o f  tu f fs  o r  other  l i tho logies.  
It i s  s t i l l  be l ieved that the zone i s  concentrated high in the geologic sect ion o n  
the p r o p e r t y  al though i ts  shape and the  grade o f  a l terat ion i s  var iab le  a n d  
i r r e g u l a r ,  general ly  conforming to  bedd ing but not  res t r ic ted  by i t .  T h e r e  
does, however,  appear to be a weak cor re la t ion  between the  mineral ized ho r i zon  
and the top o f  the amydaloidal f lows near  the i r  contact w i t h  the  tuffs. 

( 5  I 

T h e  mineral ized hor izon i s  character ized by a v e r y  f i ne  g ra ined  
quartz- fe ldspar r i ch ,  in places cher ty ,  r o c k  c a r r y i n g  pervasive,  randomly  
or iented, i r r e g u l a r  veinlets o f  quar tz  w h i c h  a r e  b lackened by undetermined 
impur i t ies .  T h e  rock  var ies from a l i g h t  g r e y  o r  g reen co lor  to b lack  a n d  
no rma l l y  c a r r i e s  one to two percent p y r i t e  in subhedral  to  euhedral  disseminated 
form. Nar row p y r i t e  veinlets in zones o f  brecciat ion a re  also common. T h e  

ho r i zon  i s  local ly  intensely brecciated ind ica t ing  that pe rvas ive  s i l i c i f i ca t ion  

I 
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Select samples f rom the core, ove r  shor t  in tervals,  re tu rned  assays 
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and minor pyr i t izat ion preceded brecciation, heal ing b y  siliceous fluids 
( inc lud ing the introduction of the black quartz veinlets) and pyri t izat ion. 
The  introduction of economic sulphides i s  related to the latter event as 
wel l .  

In the Main Showing area i t  was noted that tectonic deformation, by 
fold ing and thrust ing, followed the above events and local ly caused minor 
crenulat ions in py r i te  veinlets and brecciat ion o f  sulphide material w i t h  

possible minor sulphide remobilization. The overal l  effects o f  th is  regional 
deformation on  the style and mode of the mineral ized horizon appear to  be  
minimal other than obl i terat ing the structural  cont inui ty o f  the horizon, 
wh ich  would  appear to have existed in an indeformed section. 

In the Main Showing area, fragments o f  altered flow can be observed 
local ly w i th in  the mineralized horizon. These fragments show a medium 
grained texture containing anhedral feldspar phenocrysts and f lat streaks of 
chlori te, apparently remnant of  either mafic material in the flow and/or 
amygdules which are commonly f i l led w i t h  chlor i te and/or calcite in re la t ive ly  
unaltered flow material. These fragments stand out against a background o f  
f ine grained siliceous black material wh ich makes up the altered horizon. Thin 
section w o r k  i s  needed to get better defini t ion o f  the composition and texture 
o f  th is  horizon. 

Copper .and zinc mineralization occurs in the form o f  discantinuous 
veins w i th in  the mineralized hor izon at the Main Showing. Sphalerite and 
chalcopyr i te and minor pyr i te  comprise the ve in  sulphides which va ry  from 
118 inch  to 112 inch i n  wid th  and are traceable over a few feet in indiv idual  
ve in  length. The s t r ike  length o f  the zone containing th is  mineralization 
appears to be in the order  of  two to three hundred feet although it has not 
been traced continuously over th is  length due to a lack o f  outcrop exposure. 
Th i s  mineral ized horizon i s  known to extend into h i l l s ide where i t  has been 
intersected by diamond drill hole 76-2. Th i s  intersection gives the zone a 
minimum "d ip"  extent of approximately 150 feet and an  apparent thickness o f  
approximately 90 feet. Similar ve in  type mineral izat ion occurs outside o f  the 
mineral ized horizon i n  the Main Showing area but it i s  apparently related to 
the same miner l iz ing event. T h i s  includes an intersection in hole 76-2 a t  

223 feet where a one foot s i l ic i f ied and brecciated zone in a re lat ively 
unaltered flow, carr ies chalcopyri te and sphaleri te and an outcrop, f i f ty  feet 
west o f  l i ne  2E + 00, o f  moderately altered flow material wh ich contains copper 
and zinc mineralization associated w i t h  a quartz ve in  network .  

The  only noteable mineralization in hole 76-1, on the Fumarole g r i d ,  
was at  Ill feet where a one foot intersection in a brecciated, b lack quartz ve in  
healed amygdaloidal flow car r ied chalcopyri te and sphaleri te. Select samples 

from the Main Showing and Fumarole Creek dril l holes and t rench samples 
assay in the order of I to 7 percent zinc and 0 to 2 percent copper. indicat ing 
the grade of the vein type mineralization Over Very shor t  lengths. Any  attempt 

to sample greater lengths has resulted i n  low assay resul ts.  



i tsel f  the cause o f  the soil geochemical anomaly but i s  a par t  of the cause and 
i s  d i rec t ly  relatable to the geochemical source. The nature o f  the minera l i - .  
zation.encountered (similar to the Main Showing mineralization) and the 
i r r egu la r i t y  of the alteration zone encountered in hole 76-1 would  support th i s  
belief. The  intensity of alteration and concentration of mineralization encoun- 
tered in 76-1 are  much less significant than that observed at the Main Showing 
area. The apparent i r regu lar i ty  o f  the alterat ion zone i n  hole 76-1, ra ther  
than a s ingle definable zone of alteration, combines w i th  the preceding state- 
ment to indicate that the Fumarole mineralization i s  scattered in i r r egu la r  ve in  . 
type systems which would not permit  the concentrations o f  mineralization needed 
for  an  economic deposit. 

Weakly mineralized, angular boulders have been observed in rubb le  
accumulations in several areas o f  the Fumarole Creek g r i d .  These boulders 
a re  representative o f  the mineralized hor izon and a re  generaly py r i t i zed  (1-2%) 
and c a r r y  minor amounts o f  sphalerite and chalcopyri te. Although the 
mineral izat ion in these boulders i s  weak, and not whol ly  indicat ive of a goad 
source fo r  the soil geochemical anomaly, it does present fur ther  basis fo r  the 
hypothesis o f  scattered mineralization in moderately altered volcanic un i ts  in 
the area o f  interest. 

In t r y i n g  to draw a more d i rec t  correlat ion between the Main Showing 
area and the Fumarole Creek area in terms o f  a mineral izing event, it seems 
that the alterat ion associated w i th  the mineral ized horizon rather than the 
strat igraphy i s  the best key. Strat igraphical ly, both anomalies appear to l i e  
in o r  near a series of  amygdaloidal f lows and near a contact w i t h  a series o f  
l i th ic  tuffs. 

Alterat ion in both anomalies consists o f  si l ic i f icat ion accompanied by 
brecciat ion and the introduction of sulphides. In the Main Showing area, one 

relat ively continuous zone of alterat ion in wh ich  p r imary  textures are almost 
total ly destroyed, encloses the b u l k  o f  the sulphide mineralization. In contrast, 
drill core in hole 76-1 in the Fumarole Creek anomaly indicates that t h i s  
alterat ion i s  more widespread and weaker in intensi ty.  Pr imary and re l i c t  
textures, as wel l  as distorted o r  deformed textures preva i l  in hole 76-1. 
Si l ic i f icat ion, black quartz vein ing and introduced sulphide mineral izat ion 
(mostly in the form of  pyri t izat ion) i s  evident throughout the hole. Al terat ion 

products o f  feldspar such as kaol in and saussurite are  indicat ive of widespread 
weak to moderate alteration o f  the volcanic section cut  b y  76-1. The local 

occurrence o f  talc and zones o f  greater si l ic i f icat ion, brecciat ion and pyr i t iza t ion 
in hole 76-1 indicate that h igher grades o f  alterat ion were achieved b y  local 



the sources o f  the al ter ing f luids was the same bu t  was located such that a 
more concentrated rap id  injection occurred in the Main Showing area and a 
widespread weaker infusion of f luids affected the Fumarole Creek area. T h i s  
correlat ion could be indicative of a mineral iz ing source being spatially closer 
to the Main Showing area. Unfortunately, st ructural  deformation in th is  area 
makes the problem of  locating the source rocks o r  other zones o f  concentrated 
alterat ion extremely di f f icul t .  

It i s  apparent that a large area has been affected b y  extraneous 
sil iceous f luids. In considering the source o f  these f lu ids,  i t  would seem that 
a fa i r l y  voluminous source exert ing considerable pressures in order  to 
d is t r ibute  the f lu ids over such a vast area and to cause brecciation, would 
be  necessary. To define a volcanogenic massive sulphide environment, i t  
would be necessary to relate the infusion o f  the mineral-bearing sil iceous 
f lu ids (of the altered o r  mineralized horizon) to an intrusive-extrusive body 
o f  material, possibly accompanied by steam explosions, which would have 
transected the volcanic section a t  the time o f  deposit ion. 

The  autogenous breccia, wh ich  was mapped in the Fumarole Creek 
area, general ly conforms to these parameters, but although it carr ies consid- 
erable quartz veining, i t  does not bear any sulphide mineralization in the area 
o f  i t s  exposure. I f  th is  body could be related to the altered horizon, then 
i t  would have to be assumed that the extent o f  th is  f low reaches from Fumarole 
Creek to o r  near the Main Showing area and that i t  i s  an i r regu la r l y  shaped 
body wh ich  must be crudely zoned. The  zoning wou ld  be in the form o f  an  
increase in siliceous and mineral bear ing material wh ich  would  be expected 
closer to the Main Showing area. 

The  autogenous breccia has not  been observed outside the Fumarole 
Creek area. In i ts exposure there, it does not show any characteristics 
d i rec t ly  relatable to the alteration and mineral izat ion noted in the altered 
hor izon such as the black quartz ve in ing.  However, i t  i s  possible that the 
var iat ion in textures and coloration i s  due to the hybrid nature o f  the altered 
zone and would not reflect the character o f  the exposed pa r t  o f  the autogenous 
breccia. 

A n  alternate source of  mineral iz ing f lu ids  cou ld  b e  as eminations f rom 
a post-volcanic o r  coeval in t rus ive body which moved into post-volcanic zones 
o f  weakness such as fold structures, shears, f ractures and joints. Th i s  
interpretat ion i s  not favoured for  several reasons. T h e  mineralization and 
alterat ion observed does not appear to follow a pat tern relatable to these 
s t ruc tura l  weaknesses. Tectonic deformation o f  the sulphides, v is ib le in the 
Main Showing area, suggest that the sulphides and a l ter ing f lu ids  were 
introduced before tectonic deformation. The conformable nature o f  the altered 

zones to the strat igraphy suggests that the intruding f lu ids  general ly followed 

I 
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s t rat igraphic layers rather than structural  weaknesses. The brecciated and 
hybrid nature of the altered zone in the Main Showing as wel l  as the 
discontinuous vein-type mineralization would suggest a feeder system relat- 
able to a volcanogenic process rather than mineral izat ion in a post volcanic 
s t ruc tura l  t rap.  The inclusion of the black material in quartz veins and 
altered zones has been known to be associated w i t h  volcanogenic deposits 
and th is  analogy may also serve as support ing evidence for  a volcanogenic 
interpretat ion of  the mineralization on  the Tan proper ty .  

It. is suggested that the altered zones are localized by syn-volcanic 
zones o f  weakness o r  at least more permeable zones in the volcanic section, 
and p rox im i ty  to the source o f  a l ter ing f lu ids.  If pervasive si l ic i f icat ion 
accompanied brecciation and was followed by fur ther  s i l ic i f icat ion and 
mineralization, then a pathway could be explained through what would 
normal ly be relat ively impermeable amygdaloidal flows. 

Because o f  the tectonic deformation, v is ib le  in the Main Showing area, 
i t  i s  extremely dif f icult  to predict  the location o f  extensions o r  separate bodies 
o f  the altered horizon. To th is  end, considerable geologic knowledge i s  needed 

j 
to fu r the r  define the structure and strat igraphic and l i thological variat ions in 
the area between Fumarole Creek and the Main Showing. In developing a 
program to obtain th is  data, several factors, inc lud ing the above stated tectonic 

I 
t 
I 

deformation, must be considered. Of  these, a lack o f  outcrop exposure p lus  I 

the complicat ing feature o f  the various l ithologies and facies characterist ics o f  
a volcanic centre environment fur ther inhibit surface interpretat ion of the area 
involved.  Also, geophysical test ing d u r i n g  I976 fai led to indicate massive 
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E. CONCLUSIONS 1 
I. Mapping on the Mount McGuire side o f  Tamihi  Creek proved I 

that the area holds an apparently low potential for housing economic 
mineral izat ion. However, the occurrence of zones of sit icification and 
brecciat ion warrants further examination of specimens collected to  better 
define the relationships of  these zones to those o f  the Main Showing. 

2. Soil prof i le testing o n  the Fumarole Creek geochemical anomaly 
showed that the anomaly i s  close to source and the excessive down-slope o r  , I 

down-val ley dispersion does not exist .  1 
3 .  Trenching in the Main Showing area aided in the defini t ion of 

the mode and character of  the mineralization which general ly  consists of 
discontinuous veins o f  chalcopyrite, sphalerite and py r i t e  w i t h  quartz in a n  I 

al tered quartz-feldspar gangue. 
1 
I 

4. The induced polarization and Max-Min II electromagnetic su rveys  
in the Fumarole Creek and Main Showing areas served to indicate zones o f  
weak disseminated mineralization in areas of intense brecciat ion and f rac tu r ing  
wh ich  correlate generally w i th  previously defined soi l  geochemical anomalies. 
The  data f rom these surveys were used to locate diamond drill sites. 

5. The diamond drilling in the Fumarole Creek and Main Showing 
areas, served to explain the induced polarizat ion anomalies indicated; gave a 
better def in i t ion of  the geological section and aided in def in ing the mineral ized 
horizon. 

6 .  Mineralization in the Fumarole Creek and Main Showing areas was 
seen to be related to an altered horizon h i g h  in the volcanic section. T h i s  
a l tered o r  mineralized zone can be  described as a zone o f  brecciation, 
s i l ic i f icat ion and mineralization general ly conforming to bedding, but not  
restr ic ted by it, i n  a sequence o f  intermediate f lows and pyroclast ics. 

7 Th is  altered zone, in pa r t  characterized by black quartz ve in ing  

and mottled black alteration, appears t o  be representat ive o f  a volcanogenic 
feeder system. 

I 

8. Th is  llsysteml' was found to be weaker and more widespread in I 

the areas o f  Fumarole Creek and stronger and qu i te  localized in the Main 
Showing area possibly indicating that the source o f  the mineral iz ing solutions 
would be expected to be spatially closer to the Main Showing area. 



9 .  Tectonic deformation appears to have altered the physical  cont inu i ty  
of  the al tered o r  mineralized zone in the Main Showing area, but has not  
affected the sty le o r  mode of  mineralization to any great degree. 

10. Due to overburden cover, l imited depth test ing capabil it ies o f  the 
equipment used and tectonic deformation, i t  i s  felt that the ~ o s s i b i l i t v  o f  
massive sulphide mineralization ex is t ing at depth cannot be ru l ed  out. 

11. Considerable geologic knowledge i s  needed to better define, in detai l ,  
the complex geologic environment i n  terms o f  st rat igraphy,  st ructure and  
mineral iz ing events. 
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Diamond Drill Hole 76-2: Core Samples and Assays 

Sample No. Sample Footage (ft.1 Sample Interval (ft.) Assays: Cu, Zn (pprn) 

76-G-63 5.0 2 inches 0.08, 0.30 
76-G-64 6.0 - 7.0 1 . O  0.02, 0.03 
76-G-65 7.0 2 inches 0.05, 0.05 
7 6-G- 66 8.0 - 9.0 1 . O  0.05, 0.12 
76-G-67 9.0 - 10.0 1.0 0.02, 0.12 
7 6 4 - 6 8  10.5 - 10.7 0.2 0.02, 0.03 
76-G-69 11.0 - 12.0 9.0 0.03, 0.04 
76-G-70 12.0 - 13.0 1.0 0.03, 0.08 
76-G-7 1 13.5 - 14.0 0.5 0.06, 0.08 

_rZ 

76-G-72 14.0 2 inches 0.13, 0.02 
76-G-73 14.5 2 inches <0.01, 0.25 
76-G-74 16.0 2 inches 0.33, 0.03 
76-G-75 16.5 - 17.00 0.5 0.07, 0.21 9- 
7643-76 19.5 - 20.5 1.0 0.02, 0.35 
7 6 4 - 7 7  23.0 - 23.5 0.5 0.04, 0.07 
76-G-78 24.0 2 inches 0.03, 0.04 
76-G-79 30.5, 31.5 1.0 0.05, 0.04 
7 6 4 - 8 0  _ 32.0 - 33.0 1.0 0.08, 0.22 
7 6 4 - 8 1  33.0 2 inches 0.28, 3.84 
7 6 4 - 8 2  ' 34.0 2 inches 0.06, 0.51 
7 6 4 - 8 3  35.0 - 36.0 0.5 0.02, 0.04 
76-G-84 45.0 - 46.0 1 . O  0.01, 0.63 
76-G-85 49.0 2 inches 0.29, 0.05 
7 6 4 - 8 6  55.0 - 55.25 0.25 0.43, 1.06 
7 6 4 - 8 7  58.0 2 inches 0.03, 1.51 
76-G-88 59.0 - 59.25 0.25 0.03, 7.68 
76-G-89 70.0 1.5 inches 0.07, 1.34 
76-G-90 72.5 - 73.0 0.5 0.13, 0.52 
7 6 4 - 9 1  74.5 - 76.0 0.5 0.14, 0.35 
7 6 4 - 9 2  89.0 2 inches 40.01, 0.09 
7 6 4 - 9 3  105.0 - 105.25 0.25 0.01, 0.11 
7 6 4 - 9 4  108.0 - 108.3 0.3 0.02, 0.10 
7 6 4 - 9 5  116.0 - 116.5 0.5 0.08, 0.19 
7 6 4 - 9 6  117.0 - 117.25 0.25 .0.01, 0.10 
7 6 4 - 9 7  118.0 - 120.5 2.5 0.12, 1.26 
76-G-98 120.5 - 122.5 2.0 0.14, 0.35 
7 6 4 - 9 9  123.0 - 123.5 1.5 0.01, 0.04 
7 6 4 -  100 126.0 - 126.25 0.25 0.05, 0.17 
76-G- 101 127.0 - 128.5 1 .5  0.06, 0.56 
76-G- 1 02 132.0 - 133.0 1.0 . 0.02, 0.15 
7 6 4 -  103 133.5 - 134.0 0.5 0.04, 0.01 
76-G- 104 135.0 - 136.0 1 . O  0.04, 0.06 
76-C- 1 05 136.0 - 137.5 1.5 0.03, 0.07 
7 6 4 -  1 06 138.0 - 139.0 1.0 0.09, 0.07 
76-C- 107 143.5 - 146.5 3.0 0.03, 0.05 
76-C- 108 152.0 - 152.25 0.25 4 0.01, 3.15 
7 6 4 -  1 09 223.0 - 224.0 1.0 0.11, 3.84 
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TO: Norcen Energy Resources INVOICE NO. 17636 
Mineral Exploration 
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76G-205 72 381 
206 9 4 500 ; 

I 207 170 680 
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780 \ . 

209 _ .. _ .. - - _ .__- 165. = _  J20 -- - - .-- i ------" --.-- 
210 54 305 
211 46 265 /' 

, 212 28 155 
I 213 38 206 

41 ! 214 - 285 
215 5 6 

I 

i 375 

I 
216 60 295 1 

I 
217 76 292- \ 

i 218 24 86 
: - -  2 1 9  2-40 1 

220 33 184 b' 

221 .--82- ? 2 L  \ 
c 222 14 105 : 
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224 

2 2 5 -  -63. 360 
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EAGLE GEOPHYSICS LIMITED i 

CONSULTING A N D  CONTRACTING SERVICES IN MINING GEOPHYSICS 

575 LUCERNE PLACE 
J O H N  LLOYD. M.SC. .  P.ENG. 

NORTH VANCOUVER, B.C. 
PETER E. FOX. PH.D.. P.ENG. TELEPHONE ( 604)  988-6488 

June 29, 1976 

Mr. M. 'McInnis, 
Great P la ins  Development Company of Canada Ltd., 
MLnerals Division, 
715 - 5th  Avenue Southwest, 
Calgary, Alberta, 
E P  2x3'. 

Dear Mike: 

This l e t t e r  w i l l  a c t  as a preliminary report  on the  I P  survey 
j u s t  completed on the  TAN property near Chilliwack, B. G I  Two s e t s  of 
copies of t h e  f i e l d  p lo ts  have been sen t  t o  you ar,i one s e t  t o  Glen Garratt  
i n  ChiUiwack. 

On t h e  TAN showing i t s e l f  a good response was obtained on 
l i n e s  2SOOE, 4HOE and 6SOOE. On l i n e  W O O  a very weak response was 
recorded; t h i s  l i n e  was very short ,  because of rock b luf fs  a t  each of I 
i ts  ends. Cost considerations did not permit us t o  survey l i n e  MOE; 
this was unfortunate since a f a i r l y  good response was obtained on l i n e  
6 ~ 0 ~ .  

Since t h e  IP response i s  qui te  complex, it is d i f f i c u l t  without 
an  in-depth study of the  data and response t o  type curves t o  determine the 
d i p  width and nature (massive or disseminated) of the mineralized zone. 
Since t h e  zone outcrops and a strong response was obtained, f o r  x = 100 f t . ,  . and n = 1, d i r e c t l y  over the  showing the  "depth t o  topm fac tor  i s  readi ly 

.- evident, 
I 
t 

The d ip  of the  zone is d i f f i c u l t  t o  determine because of the  
complexity of t h e  IP response. This w i l l  require  fur ther  study. I am 
not sure  i f  you, o r  anyone else ,  has d r i l l e d  the  showing and therefore 

/ I know l i t t l e  about the geology. I am sure you know a great  dea l  more. I 
I I 

I 

The width of the zone i s  expected t o  vary from about 50 t o  I 

200 f e e t .  However t o  the  south of t he  B.L, ( i t  cuts off sharply t o  the  
north) there  i s  evidence t o  suggest ( a t  l e a s t  on l i n e  ~~OOE) t h a t  the  
zone m y  be up t o  500 f e e t  wide. Here the response i s  reduced and may 
indica te  disseminated mineralization or  we may be traversing across the 
apparent width of a very gently dipping zone. 

. * . . 2 /  
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I 
There i s  no strong evidence t o  s tggest  t h a t  t 

zone is  of a t r u l y  massive nature. Massive sections coul 
h i s  mineralized 
d however e x i s t  

without being readi ly  recognizable i n  the I P  data. Hopefully the  E.M. 
survey w i l l  help you here. The zone would appear t o  be most conductive, 
and probably more massive, on l i r ~ e  2X)OE. The response here is l e s s  
complex. 

On t h e  main grid,  thm anomalous trends have been detected:- 

Anomaly #I 
" 

Line Number Surface Pro,jection of Zone 

8 M O S  7+5oM 
3 2 M O S  8+50M 
16-roos W O W  
2 M O S  8+50hT bes t  response 
2 4 ~ 0 s  Not surveyed 
28X)OS No response 

Anomaly #2 

36-KIOS kX)OkJ[ 
384-00s mow 
4 W O S  ?+5ow 
&2SOOS 6 M O d  

. These two anomalies, whilst  being l e s s  a t t r a c t i v e  than t h e  anomaly over 
the  TAN showing (not so le ly  because of the  reduced amplitude of course) 
a r e  worthy of fur ther  consideration. One charac ter i s t ic  common t o  t h e  
majority of t h e  responses obtained is the  increase i n  both r e s i s t i v i t y  
and chargeabi l i ty  on the  f i r s t  separation measurements. One notable 
exception i s  t h e  response on l i n e  2-t00E over the  TAN showing. 

I a m  making no spec i f ic  recommendations, such as  d r i l l  
locations,  a t  t he  moment. I would l i k e  t o  know the  outcome of t h e  
E.N. work before proceeding f w t h e r .  

From July 1 t o  July 21, 1976 I can be reached, i n  the  evenings, 
a t  Logan Lake Hotel, phone (604) 523-6211, should you require  any fur ther  
discussion about the I P  survey. 

Yours very t ru ly ,  

EAGLE GEOPHYSICS LIMITED, 

F ohri Lloyd, P. Er 
Geophysicist, 

J L  : aa 
* 

h 
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BEPORT ON THE MAXbIIN I1 EM SURVEY FOR NORCEN ENERGY RESOURCES LTD. , 
TAN CLAIM GKOUP, NEW WESTMINSTER MINING DIVISION, BRITISH COLUMBIA 

flEAMB1;E 

A f t e r  t h e  assessment informat ion  and t h e  s tatement  o f  t h e  ob- 

'jective of t h e  survey are s e c t i o n s  d e a l i n g  wi th  t h e  equipment and its 

a p p l i c a t i o n  toward the d e t e c t i o n  of massive su lphide  zones, By i n t r o -  

ducing t h e s e  s e c t i o n s  be fo re  t h e  s e c t i o n  on t h e  i n t e r p r e t a t i o n  o f  t h e  

f i e ld  results, it is the w r i t e r t s  i n t e n t i o n  t o  g i v e  t h e  reader  a d e f -  

inite f e e l i n g  f o r  t h e  e f f e c t i v e n e s s  o f  t h e  coverage on the Tan claim 

group - 
ASSESSMENT INFORPlATION 

The Tan claim group is l o c a t e d  1 5  mi les  south  of  t h e  c i t y  of 

Chilliwack i n  t h e  New Westminster mining d i v i s i o n  o f  B r i t i s h  Columbia. ' 

It l i e s  immediately n o r t h  of  t h e  B r i t i s h  Columbia-Washington border ,  

A t  the t ime of  t h e  survey t h e  Tan claim group was under op- 

tion by Norcen Energy Resources Ltd. The l a t t e r  company commissi~ned 

the MaxMin I1 survey on two p a r t s  o f  t h e  claim group- one part known as 

t h e  Fumarole g r i d  and t h e  o t h e r  t h e  Main Showing grid. 

The f i e l d  worlc was done i n  la te  June and e a r l y  J u l y  o f  1976. 
' I  fi 

OBJECTIVE 

The o b j e c t i v e  of t h i s  survey w a s  t o  test  t h e  vo lcan ic  tuEf 

u n i t s  on t h e  Fumarole and blain Showing g r i d s  f o r  t h e  presence of mas- 

s i v e  su fbh ide  zones, 

S t r o n g  copper and z i n c  geochemical anomalies suggest  t h e  pre- 

sence  of near-surface  sulphides.  The presence of disseminated,  nea r -  



surface su lph ide s  was corroborated on both  g r i d s  by an I P  survey i m -  

media te ly  preceding t h e  MaxP5in 11 survey, Also, disseminated su lph ides  

are v i s i b l e  i n  t r enches  on t h e  Main Showing g r i d ,  

However, i n  view of t h e  absence of a d i s t i n c t  r e s i s t i v i t y  
-- 

. wlow" accompanying t h e  IP r e s u l t s ,  it is clear t h a t  s u b s t a n t i a l  amounts 

of massive su lph ides ,  or interconnected v e i n l e t  su lph ides  ( sphz l e r i t e  

notwithstanding) do e x i s t  nea r  bedrock su r f ace  on e i t h e r  of t h e  two 

grids. T'hus, t h e  r o l e  of  t h e  MaxMin I1 survey w a s  more s p e c i f i c a l l y  t o  

d e t e c t  deep-seated massive sulphide  zones. 

EQUIPMENT AND PROCEDURES 

The MaxP.1in I1 system was designed t o  ope ra t e  i n  two modes -- 
one c a l l e d  ~ax -coup l ed  and t h e  o the r  Min-Coupled. The Max-Coupled mode 

uses i n - l i n e  coplanar  c o i l s ,  wherein t h e  two c o i l s  a r e  held  p a r a l l e l  t o  

t h e  mean s lope  o f  t h e  t e r r a i n .  In f l a t  t e r r a i n ,  t h e  Max-Coupled mode 

is one i n  t h e  same with the well-known Horizonta l  Loop mode. The Min- 

Coupled mode uses  i n - l i n e  mutually perpendicular  c o i l s ,  wherein t h e  

turns of t h e  t r an smi t t i ng  and r e ce iv ing  c o i l s  a r e  p a r a l l e l  and 

pend icu la r ,  r e spec t i ve ly ,  t o  t h e  mean s lope  of t h e  t e r r a i n ,  

The Max-Coupled mode is  t h e  most commonly used, because it is 

easy t o  perform and it couples we l l  wi th  most conductor c o n f i e r a t i o n s ,  

giving recognizable  anomaly shapes. However, t h e  Min-Coupled mode is 

of proven s u p e r i o r i t y  i n  t h e  case of  deep, ve ry  wide conductive zones, 

where it g ive s  l a r g e r  anomaly amplitudes than t h e  Max-Coupled mode, 

Also,  t h e  Min-Coupled anomaly shape p o i n t s  unequivocally t o  a wide 

I 
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a 
Source, whereas t h e  Max-Coupled anomaly shape over/single wide conduct- 

o r  a t  depth is s i m i l a r  t o  t h a t  over two separate  p a r a l l e l  conductors 

a t  depth, 

The Max-Coupled mode was used on both Tan gr ids ,  The Min- 

Coupled mode was used on one l i n e  only i n  an e f f o r t  t o  enhance t h e  iC- 

i n t e r p r e t a t i o n  given by t h e  Max-Coupled r e s u l t s .  

SECANT C H A I N I N G  

The l i n e s  "run" during t h i s  survey were first secant  chained 

t o  in su re  f u l l  con t ro l  over t h e  c o i l  geometry (separation and tilt), 

This is necessary t o  obta in  clean "in-phase" data.  Clean in-phase da t a  

are necessary f o r  t h e  detect ion of deep massive sulphide bodies. This 

po in t  can be b e t t e r  appreciated when t h e  reader  bears  i n  mind t h a t  mas- 

sive sulphide bodies nearly always have a l a r g e r  in-phase t h a n  out-of- 

phase response over t h e  frequency range of  t he  MaxMin II system, None- 

t h e l e s s ,  the amplitude of t h e  in-phase response can be small due t o  an 

appreciable  body depth, The in-phase no ise  r e s u l t i n g  from poor c o n t r o l  

of the coil-geometry can the  low amplitude in-phase response 

f r o m  a deep t a r g e t .  

A by-product of t h e  secant  chaining i s  a set of topographic 

contours with exact l i n e  and s t a t i o n  loca t ions  over t he  ex ten t  of t h e  

grid.  The g r i d  can then be accurate ly  loca ted  on a contour map made 

from or tho  photos, by matching t h e  two s e t s  of contours. 

It was not  poss ible  t o  make a d i r e c t  overlay of t h e  topo 

contour plan from secant chaining on t h a t  from or tho photos while on 

the job si te,  because the re  were no l o c a l  f a c i l i t i e s  t o  reduce t h e  

f 
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scale of t h e  former plan,  Jiawever, it is of  i n t e r e s t  t o  note  t h a t  a 

visual inspec t ion  of  t h e  two plans  revealed an error i n  t h e  top0 con- 

t o u s  f r o m  or tho  photos (probably due t o  photo d i s to r t i on )  i n  the  

sou theas t  par t  of  t h e  Fumarole grid. 

. COIL SPACILdG AND DEPTH OF DETECTION 

A horizontal-plane c o i l  spacing of 500 f t  (S=500 f t  o r  153 m) 

was used dur ing t h e  survey t o  insure  deep search. A 500 ft. horizontal ly-  

p ro jec ted  c o i l  spacing is  about 600 f t  on the  s teep  s lopes  of  t he  Tan 

gr ids .  With t h e  s m a l l  in-phase noise envelope of - +1&, provided by 

- secant chaining, very large massive sulphide bodies, dipping at 30° t o  

the s lope ,  can be detected t o  a normal-to-slope depth of 0.83 of t h e  

coil spacing,  i.e.' t o  a depth of 0.83 x 600 f t ,  o r  near ly  500 f t  (150 m) 

normal t o  the  slope. Howevcr, more r e a l i s t i c a l l y - s i z e d  massive sulphide 

bodies,  e . g .  s t r ike- length  x dip-extent = 1200 f t  x 1200 f t  (365 m x 

365 m ) ,  can only  be detected t o  a normal-to-slope depth of 0.7 of t he  

c o i l  spacing,  i .e,  about 0.7 x 600 = 4-20 ft o r  130 m ,  i n  t h e  presence 

of a +~Y%J in-phase noise envelope. O f  course, t h e  depth of detect ion 

is less f o r  smaller-sized t w g e t s .  For ins tance,  a massive sulphistc 

zone (600 f t  x 1200 Et  o r  180 m x 365 m) would be de tec tab le  t o  a 

normal-to-slope depth of about 350 f t  o r  105 m f o r  t h e  same c o i l  spacing 

and in-phase noise  envelope as s t a t e d  above, 

These statements,  per ta in ing  t o  t h e  depth of  de tec t ion ,  a r e  

based on scaled-modelling results*, enhanced by f i e l d  r e s u l t s  obtained 

* Tile source of-the scaled modelling r e s u l t s  is  from t h e  writer's 
persanal modelling s u i t e ,  and from a publ icat ion e n t i t l e d  "Type Curves 
f a r  the I n t e r p r e t a t i o n  of Sl ingram Ano~nalics etc." Geological Survey 
of r i n l and ,  Report  of Investigations No.1, by M. Ketola and M. Purancn. 



by the  w r i t e r  over  deep conductive sources*. 

An example of t h e  MaxMin II p r o f i l e s ,  t o  be expected over a 
* 

deep su lph ide  source ,  can be seen i n  the i n i t i a l  p r o f i l e  shee t ,  en- 

t i c l ed  "Model Line", toward t h e  end of  t h e  r e p o r t ,  It is c l e a r  from 

these p r o f i l e s  t h a t  a moderately l a r g e  massive su lph ide  l en se  (365 m x 

365 m) would be r e a d i l y  de tec tab le  a t  a normal-to-slope depth we l l  i n  

excess of 350 f t  o r  105 m ,  i f  the in-phase no i s e  envelope does no t  ex- 

ceea +lyh, 5.e. t h e  n o i s e  l e v e l  of t h e  recent survey. 

The fol lowing t a b l e  summarizes the depth-of-detect ion capa- 

bility of the MaxMin I1 system for di f fe ren t - .< ized  massive sulphide  

zones, dipp ing  at 30" t o  the s lope ,  when us ing  a f i v e - s t a t i o n  c a i l  

spacing (about 600 ft o r  183 m on a steep slope) : 

Strike-Length x Depth-Extent Depth of Detect ion 

32000 f t  x 22000 ft 500 ft 
1200 f t  x 1200 f t  420 ft 

600 ft x 1200 ft 350 f t  

THE "6.t" OR CONDUCTIVITY-THICKNESS PRODUCT OF K 4 S S T V E  SULPHIDE ZONES 

To this po in t  i n  The r e p o r t ,  the express ion mrsssive sulphide 

zone has no t  been qualified i n  terms of i t s  ~t value .  

The " ~ t "  of t h e  sulphide l e n s e  shown under t h e  "Model Line", 

in the p r o f i l e  s ec t i on  of t h i s  r e p o r t ,  is  o f  t h e  o rde r  of 1000 mhos, or  

The results over deep conductive sources  are shown i n  a t e s t  program 
r e p o r t  f o r  t h e  MaxPfin I T  system available from Apex Parmetrics L t d . ,  
and i n  a s u i t e  of d e ~ n o n s t ~ a t i o n  p o s t e r s  for t h e  MaxFIin I1 system, a a 

copy of which is held  by Norcen Energy Resources Ltd. 



gmatcr, A d value of 2 1000 mhos may appear large compared t o  some 

of the values  seen on maps and i n  t h e  literature. However, it must be 

remembered t h a t  near ly  a l l  published values to date  are a f f ec t ed  by 

phenomena c a l l e d  "current ga t f i e~ ing '~  and "thickness"*, and as a result 

' are much lower than the true values.  It general ly  r equ i r e s  a very low 

frequency t o  get c l e a r  of the "cmrent  gatheringy1 and ef- 

fects, when deal ing with a massive sulphide l ense  i n  Nature. 

Although t h e  lowest frequency (222 Hz) of t h e  PaaxMin I1 system 

is not general ly  low enough t o  be f r e e  of t h e  above-mentioned e f f e c t s ,  

- it is lower than most available system frequencies.  Nonetheless, w i t h  

the M a i n  I1 system, a near "true" value of  d;t can be obtained by 

computing a value $or each of t h e  fou r  system frequencies ,  based on i n -  

t e r p r e t i v e  curves from laboratory-scaled modelling with t h i n  shee ts  i n  

free space. It has been found t h a t  such computed values  of fit increase 

as the f ~ e q u e n c y  decreases, By e x t r a p o l a t i n g t o  t h e  region of very low 

frceqyencies, a reasonably "true" value of ~t can be obtained**. 

By using t h e  approach described i n  t h e  preceding paragraph, a 

lttrue" ci;P k l . u e  was obtained f o r  t h r e e  well-known volcanogenic massive 

sulphide bodies of economical value in eas t e rn  Canada. The s t o r y  is t o l d  

* These phenomena o r  effects arc described with  appropr ia te  refer- 
ences on t h e  demonstration pos te rs  referred t o  i n  t h e  footnote  on 
page 5. 

a* These procedures are demonstrated on t h e  dove-mentioned pos te rs .  
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in t h e  fo l lowing  table: 

Name of Type of Thickness of  Zone, 
- Deposi t  Locat ion Sulphides under t e s t  l i n e  "True" 

Le Moine Chibougamau Massive p y r i t e  4 to 5 meters 3000 rnhos 
area with s p h a l e r i t e  

I 
I 

& cha lcopyr i t e .  

New Insco Noranda a r e a  Massive p y r r h o t i t e  15  t o  1 7  meters  9000 mhos 
with chalcopyr i te .  

.- 

Is0 11 I? Massive s i l i c i f i e d  16  m e t e r s  50 mhos 
(west end) f isle-grained p y r i t e  

wi th  s p h a l e r i t e ,  

Is0 11 tt Same as above ( \ 14  mete r s  
( c e n t r a l  p a r t )  hanging-wall s i d e .  1000 mhos 

Chalcopyri te  zone 3 meters 
on f o o t w a l l  s i d e ,  

I 

It is apparent  from t h e  above t a b l e  t h a t ,  where a fewmeter 

t h i c k n e s s  of massive (coarse-grained) p y r i t e ,  massive p y r r h o t i t e ,  o r  

massive c h a l c o p y r i t e  i s  involved,  t h e  " t ruet t  ~t v a l u e s  can  b e  q u i t e  

I 
high, i,e. 2 1000 nhos, However, i n  t h e  c a s e  of f ine -g ra ined  s i l i c i f i e d  

p y r i t e  wi th  s p h a l e r i t e ,  t h e  ~t v a l u e  can be quite low -- a t  t imes  sub- 

s t a n t i a l l y  lower than  t h e  50 mho va lue  determined f o r  t h e  west end o f  

the Iso su lph ide  deposi t .  

Based on t h e  con ten t s  of t h e  preceding paragraph, it can be 
' , 

said t h a t  t h e  rCTt value  of 1000 mhos f o r  t h e  conductive zone under t h e  

"Model Line" is no t  u n r e a l i s t i c a l l y  high,  when cons ide r ing  a cha lcopyr i t e -  

r i c h  con ten t .  Given t h a t  a b;t va lue  of 1000 mhos is realistic,  t h e  

dep th -o f -de tec t ion  f i g u r e s ,  s t a t e d  i n  t h e  t a b l e  on page 5 ,  are also 

r e a l i s t i c .  

I 

I 



For zones containing massive s p h a l e r i t e  (a non-conductor) , 

. w i t h  little o r  no associa ted m e t a l l i c  sulphides,  t h e  " ~ t "  can be much . 

smaller than  1000 mhos. However, a s  long  as t h e r e  is  enough metallic 

sulphide t o  keep t h e  "truetT r.t value above 1 0  rnhos, t h e  depth of  de- 
d 

t e c t i on  figures w i l l  be almost as large a t  t h e  h ighes t  system frequency ' 

(1777 Hz) as they w i l l  f o r  a 1000 mho conductor. In  other words, t h e  

ampl i tude  of t h e  in-phase anomaly w i l l .  be above t h e  in-phase noise en- 

velope a t  1777 Hz (but not at  the lower frequencies)  for a 1 0  mho sul- 

p w d e  zone at  the riepths l i s t e d  i n .  t h e  table on page 5, As the ltat 
- of the  sulphide zone drops below 1 0  rnhos, t h e  in-phase anomaly amplitude 

/ 

at 1777 Hz decreases rapidly, and t h e  sulphide zone must become progress- 

ively more shallow, than l i s t e d  i n  t h e  t a b l e  on page 5, t o  be de tec ted  by 

t h e  W i n  I1 system. 

As far as stratabound massive sulphide zones are concerned, 

a l t ~ ?  tr of l e s s  than 1 0  mhos means t h a t  t h e r e  cannot he a chalcopyri te-  

r i c h  layer. Zones of such low o;t values would ge t  t h e i r  conduct ivi ty  

primarily from fine-grained p y r i t e ,  and t h e  only chance f o r  economical 

v i a b i l i t y  would be i n  l a r g e  amounts of  spha l e r i t e ,  poss ibly  with 

precious metals. 

THE CHOICE OF SYSTEM FREQUENCIES 

During t h e  reconnaissance phase of  a survey, two widespread 

frequencies a r e  rou t ine ly  used, The reasons f o r  t h i s  are as follows: 

a) The high frequency, through its out-of-phase component, can map 

very poorly conductive units, which may be of s t r u c t u r a l  s ign i f icance .  



b) The low frequency, through its in-phase t o  out-of-phase r a t i o  can 

. i n d i c a t e  t h e  presence of  a highly conductive u n i t  a t  depth, which may 

not  be as apparent  a t  the high frequency due t o  t h e  s t rong  e f f e c t  o f  a 

near-surface,  poorly-conductive unit being superimposed on t h e  deep 

highly -conductive u n i t .  

e) The comparative at est imates  a t  two frequencies can lead t o  a first 

order es t imate  of  t h e  true "cr.tfl, and indicate whether t h e  subsequent 

use of the two addi t iona l  system f requencies  is  warranted t o  get a more 

accurate estimate, 

- d) The corn2arative depth es t imates  a t  t w o  frequencies can l ead  t o  a first 

order es t imate  of t h e  " t rue fT  depth, and i n d i c a t e  whether t he  subsequent 

use of t h e  t w o  addi t iona l  system frequencies  i s  warranted t o  get a more 

accurate estimate. 

e) The r e s u l t s  a t  one frequency se rve  t o  monitor i nev i t ab l e  reading o r  

recording e r r o r s  a t  t h e  other. 

f) Inev i t ab l e  coil-coil trol  errors, computational o r  otherwise, are 

pointed out by i d e n t i c a l  e f f e c t s  on t h e  in-phase readings a t  both Zre- 

qyencies, Iden t i ca l fy  unusual in-phase readings  are often t raced back 

t o  an error i n  t h e  coi l -control  computations. . . 

1 , Tfre use of a second frequency adds only about 15 t o  20DL t o  t h e  

overall survey t h e ,  because a l a r g e  percentage of the o v e r a l l  t i m e  is  

spent  i n  t r a v e l l i n g  t o  and from t h e  proper ty ,  and i n  walking from s t a t i o n  

t o  station. 

Although two  frequencies are normally used in reconnaissance 
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surveys, three were used over the  Main Showing gr id  and over most of 

lthe Fumarole gr id ,  This move w a s  r e l a t e d  mostly t o  t h e  opera t ing  

l o g i s t i c s ,  w h e r e i n  t w o  lines did not require a full  day t o  cover a t  

d x ~  f requenc ies ,  but there was insu f f i c i en t  time l e f t  t o  m a k e  a sig- 
if 

. nificant start on the t h i r d  line considering t h a t  the r e f e r e n c e  cab le  

was collected at t h e  end of each day and layed out a g a i n  a t  the begin- 

ning of the  foLlorJing day, The use of a t h i r d  frequency made f o r  a 

f u l l  day o f  operation on -two lines, A t  the same time, it served as a 

hedge a g a i n s t  the need t o  re turn  f o r  addi t ional  detailing of deep mas- 

sive sulphide zones, I n  other  words, tnree frequencies wiU. s u f f i c e  i n  

mst cases t o  make near-true d and depth estimates on deep massive 

sLLphi.de zones. 

The th ree f requenc ies  used on t h e  Tan @ i d s  a re  444, 888 and 

1777 Hz, 

+UPTIMUM LIB?? AND STATION SPACIXGS 

With a f i v e - s t a t i o n  system c o i l  spacing (about 600 ft o r  183 rn) 

on a steep slope, t he  MaxPlin I1 system has a s ide- looking range of  near- 

l y  200 ft o r  60 m fo r  long  conductive zones s t r i k i n g  perpendicular  t o  

the t raverse - l ine ,  and n e a r l y  400 f t  o r  120 rn f o r  l o n i  conductive zones 

s t r i k ing  pmzlle l  t o  the t r a v e r s e  l i n e .  For s h o r t  conductive zones, e. g .  

s t x i k e - l e n g t h  300 f t  o r  91 m, t h e  s ide- looking figures become approxi-  
I 
I 

mately 130  ft (40 m) and 200 f t  (60 m) r e s p e c t i v e l y .  

B e w i n g  t h e  above- l i s ted  figures i n  mind, it is safe t o  say  

Ishat there is  no advantage i n  the reconnaissance  s t a g e  of a survey t o  

* which  are 
r ~ " l i n e s / c l o s e r  together than  400 f t ,  when us ing  a l a r g e  system c o i l  

'I 
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spacing. In  o t h e r  words, it would no t  be p o s s i b l e  t o  m i s s  a su lphide  - 
zone of s i g n i f i c a n t  s i z e  by opera t ing  on a reconnaissance g r i d  with a 

400 f t  (128 m) l i n e  spacing.  I n  -the d e t a i l i n g  s t age ,over  a s h o r t - s t r i k e -  

l e n g t h  conductor ,  a smaller l i n e  spacing would be advantageous. 

For t he  reasons  j u s t  s ta ted ,  every  second l i n e  w a s  "runtt dur ing  . 

the reconnaissance  MaxMin 11 pass  over  the Fumarole and Main Showing 

g r i d s ,  i.e. l i n e s  8 S ,  12S,  f6S, 205 24S, 285, 32s 365 40S, and 44s 

on the Funrarole g r i d ,  and l i n e s  2E and 6E on t h e  Main Showing grid. 

An a d d i t i o n a l  l i n e ,  L-38S, w a s  run on t h e  Fumarole grid f o r  

the reason  of g e t t i n g  an exact EM t i e  w i t h  some anomalous IP  and geo- 

chem results. 

With a f ive-stat ion system c o i l  spacing,  r ead ings  a t  every 

s t a t i o n  p rov ide  enough data t o  g e t  an a c c u r a t e  p r o f i l e  shape over any 

conductor  conf igura t ion ,  

PRESENTATION OF RESULTS 

The MaxMin I1 p r o f i l e s ,  topographic  p r o f i l e s ,  and the inter- 

preted conductor p i c t u r e  f o r  each l i n e  a r e  p l o t t e d  on s p e c i a l  sheets. 

Reduced-scale cop ies  of t h e s e  s h e e t s  are bound wi th  a "legend" shee t  

toward t h e  end of t h e  r e p o r t ,  Immediately preceding t h e  p r o f i l e s  o f  

the f i e l d  results is a s e t  of scaled-modelling-based p r o f i l e s  over a 

deep massive sulphide zone. The l a t t e r  p r o f i l e s  have a l r e a d y  been re- 

f e r r e d  t o  i n  t h e  earlier sec t ions .  

Elan  maps showing t h e  g r i d  l i n e s ,  topographic contours ,  and 

i n t e r p r e t e d  conductive zones £or the Fumarole and Main Showing grids, 

are inc luded i n  the pocket  a t  the end of t h e  r e p o r t ,  

. 



- - - -- 

. - 1 2 -  

INTERPRETATION OF RESULTS 

There is no s i g n  of  massive su lph ide  zones (nearly-pure 

s p h a l e r i t e  notwithstanding) v i s i b l e  i n  t h e  r e s u l t s  f o r  e i t h e r  t h e  

Fumarole o r  t h e  Main Showing =ids.  This  s ta tement  is  bdsed on t h e  

. complete absence of anomalous in-phase r e s u l t s  beyond t h e  normal noise-  -- 

envelope o f  - +I%. A 

However, t h e r e  a r e  weakly conductive zones p r e s e n t  on both 

the  Fumarole and Main Showing g r i d s .  These zones a r e  shown on both  t h e  

p r o f i l e  s h e e t s  and on t h e  p lan  maps For t h e  Fumarole g r i d ,  t h e  zones 

are' l i s t e d  "A" t o  "t.IVr . They a r e  l i s t e d  'rA1l and "B" f o r  t h e  Main Showing 

gr id .  

 he d i p s  of t h e  conductive zones, shown on t h e  p r o f i l e  s h e e t s ,  

arc only  approximate. kruever, they  a r e  probably wi th in  20" o f  t h e  

. . 
a c t u a l  d ips .  

These weakly conductive zones a r e  no doubt s t r u c t u r a l l y  r e -  f 
! 

l a t ed ,  p a r a l l e l i n g  and sub-para l l e l ing  t h e  topographic  contours  a c r o s s  

t h e  two g r i d s .  However, i n  view of r't v a l u e s  of only  a s m a l l  f r a c t i o n  
I I 

1 
of I mho, it is n o t  p o s s i b l e  f o r  t h e s e  conductive zones to c o n s i s t  of I 

even l o o s e l y  in terconnected  v e i n l e t s  o f  su lph ides  (pure s p h a l e r i t c  I 
I 
I 

excluded).  1t is thought t h a t  t h e  conduc t iv i ty  i n  t h e s e  zones is  due 

t o  w a t e r - f i l l e d  pores  and f r a c t u r e s  i n  p y r i t i z e d  v o l c a n i c  t u f f  u n i t s .  

The water is  s u f f i c i e n t l y  ionized through con tac t  w i t h  t h e  p y r i t e  t o  

become EM s e n s i t i v e .  

There is some evidence i n  t h e  r e s u l t s , o f  ve ry  weakly conduct- 

i ve  m a t e r i a l  between some of  t h e  p l o t t e d  zones, on both  g r i d s .  But, 

< 

9 
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no i n d i c a t i o n  of this i s  made on e i t h e r  t h e  p l a n s  o r  s e c t i o n s ,  because 

it is v e r y  d i f f i c u l t  t o  r e s o l v e  with'  c e r t a i n t y .  

The XP anomaSies on both  g r i d s  are no doubt r e l a t e d  t o  t h e  

M&n XI EM anomalies; al though,  The IP  system is  see ing  disseminated 

s u l p h i d e s  beyond t h e  f r a c t u r e d  water-bearing p a r t s  of  the p y r i t i z e d  

. tuf fs .  However, t h e r e  is a ve ry  obvious r e l a t i o n s h i p  between t h e  I F  

anomaly on Fumarole l i n e s  40s t o  36s  and conductor "D", and t h e  I F  

anomaly on Fumarole l i n e s  205 and 165 and conductor E. I n  fact ,  the 

width  of the f i r s t -ment ioned IP anomaly sugges t s  t h a t  conductors  E and 

C1 are a t  t h e  upper and lower boundary of t h e  wide p o l a r i z a b l e  u n i t ,  

and conductor D is  wi th in  t h e  unit, S i m i l a r l y ,  on t h e  Main 

Showing grid, it appears t h a t  conductors  A and B are a t  t h e  upper and ti , 

lower boundary o f  a wide p o l a r i z a b l e  u n i t ,  

CONCLUDING REMARKS 

-Fol lowing o n - s i t e  d i scuss ions  wi th  t h e  Norcen g e o l o g i s t s ,  two 

dr i l l  h o l e s  were decided upon, p r i o r  t o  t h e  w r i t e r ' s  l e a v i n g  t h e  a r e a .  

The first h o l e  w a s  s p o t t e d  around ll+OOW on L-38s on the Fumarole g r i d ,  

and t h e  second was spo t t ed  around 5+00S on L-4E on t h e  Main Showing g r i d .  
the 

By. driUing/fumarole ho le  a t  -90" t o  -80°E f o r  a t  l e a s t  700 f t ,  

the entire IP-anomalous u n i t  between conductors  E and C, would be i n -  

v e s t i g a t e d .  Such a ho le  would a l s o  have an a t -dep th  look a t  t h e  source 

of the copper and z inc  geochemical anomalies i n  t h e  area. 

By d r i l l i n g  t h e  Main Showing ho le  a t  -90" t o  -7D0N f o r  400 t o  

500 ft, the entire rP-anomalous unit between conductors  A and B would 

be i n v e s t i g a t e d .  Such a hole would a l s o  have an a t -dep th  look a t  t h e  

m i n e r a l i z a t i o n  seen i n  t h e  trench on t h e  road  which cmssespshc grid.  
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I spent June 13th on t h i s  property looking a t  the geochemical data t o  date 

and discussing the future programme. My general conclusions are  as follows: 

CONCLUSIONS 

1. There does not appear t o  have been.any substantial. s o i l  movement i n  

the area apparent from normal downslope creep. Nor does the s o i l  geo- 

chemistry appear t o  have been distorted by seepage anomalies. This 

i s  indicated by the fac t  tha t  the geochemical anomaly f i t s  the geology 

quite clearly and also there i s  no part icular  build up i n  seepage 

areas o r  a t  breaks i n  slope. Consequently, the s o i l  geochemistry - 
probably ref lec ts  the sub-outcrop of mineralization t o  within a few 

hundred 'feet.  

2. The close correspondence between the Zn and Cu s o i l  data indicate t h a t  

movement i s  probably largely mechanical. 

3. Except for  the small a l luvia l  f i l l e d  area near the headwater of 

Fumarole Creek, s o i l  sampling should be f a i r l y  effect ive everywhere, 

provided the effzcts  of downslope creep and land s l i p  are taken in to  

consideration, and no old (or yet unrecognized) landslide has destroyed 

the geochemistry in any part icular  section. 
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4. The s o i l  horizon development where observed, was always q u i t e  normal 

with no undue bui ld  up of t h e  A2 (leached) o r  A (organic) horizons. 
L 

Consequently, s o i l  sampling should' no t  encounter any abnormal problems 

i n  t h i s  regard. 

. 5.  The cold 0.5N WC1 extract ion on stream sediments apparently g rea t l y  

increased the  cont ras t  (anomaly t o  background r a t i o )  f o r  both Zn - and Cu. 

P S C O M M Y I - ~ Y T L ~ ~ ~ S  

1. Within t h e  area  of t he  s t ronges t  s o i l  anomalies, and a l s o  over s i g n i f i -  . 
* 

can t  I P  anomalies, s o i l  p r o f i l e  sampling should be used t o  t r y  and 

a s se s s  t h e  degree of s o i l  creep o r  displacement of t h e  geochemical 

anomaly downslp~pe. Samples should be co l lec ted  from t h e  normal B 

horizon and then every foo t  t o  t h e  g r e a t e s t  depth p r a c t i c a l .  The 

samples should be analysed f o r  t o t a l  C u  and Zn, Close t o  mineraliza- 

t i o n  t h e  s o i l  p r o f i l e s  should s t a y  about t h e  same o r  increase  with 

depth; away from mineralization t h e  values should decrease with depth, 

Al ternat ively ,  i f  an anomaly i s  covered with barrkn mater ia l ,  s o i l  . 

p r o f i l e  sampling has t h e  p o s s i b i l i t y  of pene t ra t ing  t h i s  mater ia l  

and ind ica t ing  any anomaly a t  depth ( a s  f o r  example, over an I P  anomaly). 

It is  important t o  remember t h a t  s o i l  geochemistry w i l l  only de tec t  

sub-outcropping mineralization (whereas sediment sampling may well  

i nd i ca t e  b l i nd  mineral izat ion) .  

2. The I P  l i n e s  should be extended over t he  a l l u v i a l  f l e e t  i n  Fumarole 

Creek a s  t h e  s o i l  geochemical anomaly i s  cu t  o f f  by- t h i s  t ransported 

mater ia l .  The banks on the  f a r  s i d e  of t h i s  f l a t  a r e  not anomalous, . 

so t h e  mineralization apparently doesn ' t  reach t o  t h e  o ther  s ide .  
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3. A nwnbcr of rock geochemical samples should 

and possibly f loat  i n  the area .and analysed 

be collected from outcrops . . 
geochcmically fo r  t o t a l  I 
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